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A.0 SUMMARY OF FLUVIAL DEPOSITS GROUNDWATER DATA ON
NORTHSIDE

A map of the 12 SWMUs that make up the Northside AOC (SWMUs 1, 3, 5, 7, 8, 10, 15, 21,
27, 40, 60, and 62, North Fuel Farm, and Background location 5) is provided in Figure A-1.
Data from all of these SWMUs, except for the SWMU 7/Apron Area, have been presented in
earlier submitted RFI or CSI reports which have been either approved by the USEPA and TDEC
or are pending approval. Because this information has been presented in earlier submittals, only
a cursory overview of these SWMU s, the findings of their investigations, and the status of each
investigation are presented in this appendix. Additional information not provided in the text
(sampling rationale, shallow soil and loess groundwater data, historical information, etc.), can be

found in the sources cited in the appendix.

The groundwater data from theses SWMUSs are compared to USEPA RBCs and MCLs. The
MCLs are the established ARARs for public water systems and the enforceable standard that will
be targeted during the CMS. The 12 Northside SWMUs with fluvial deposits groundwater data
have been divided into six areas (Areas A through F in Figure A-1). The SWMUs in each area,
the potential risk posed by groundwater, and their status are summarized below. Section A.1
discusses the cumulative RBC exceedances, explained below further, associated with each
Northside SWMU. Section A.2 discusses those SWMU s that have been recommended for a CMS

as a result of contaminants identified in groundwater in excess of the MCLs.

The summary tables (A-1 through A-6) provided at the end of the appendix correspond with the
groundwater data collected from the fluvial deposits from Areas A through F shown in
Figure A-1. They include groundwater data collected from monitoring wells during the initial and
confirmatory sampling events and long-term monitoring events 1, 2 and 3. Fluvial deposits
groundwater data collected through direct push technology (DPT) methods are also included in the

summary tables. Data collected from subsequent long-term monitoring events 4 and 5 are not
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included in this appendix as this data was collected while the draft of this report was in
preparation. This data can be found in the Assembly A Long-Term Groundwater Monitoring

Report, Addendum, Event 4 (EnSafe, January 26, 1998) and Event 5 (EnSafe, March 20, 1998).

A.1 Risk Posed by Fluvial Deposits Groundwater

Groundwater samples have been collected from the fluvial deposits using either DPT methods or
monitoring wells. Monitoring wells at Northside SWMUs have been sampled numerous times
with analytes and methods varying between sampling events. The data set is cumbersome thus
illustrating the groundwater risk for each sampling event would overburden the reader with data.
Therefore, the cumulative RBC exceedance or "R factor” has been determined at each fluvial
deposits monitoring well over all of the sampling events. This factor represents the sum of the
maximum concentrations detected during monitoring, divided by the respective RBCs for the
compounds. For example, the R factor for a groundwater sample containing 10 ng/L carbon

tetrachloride and 20 wng/L of trichloroethylene is 75 — calculated as:
10 pug/L + 0.16 ug/L (RBC for carbon tetrachloride) + 20 ug/L + 1.6 ug/L (RBC for TCE) = 62.5 + 12.5 = 75.

Possible synergistic effects associated with multiple contaminants are not considered; however,
the R factor is very conservative, particularly at sites containing monitoring wells and multiple
sampling events, because it represents the maximum detections over all sampling events. The
R factor for carbon tetrachloride during the first sampling event may be summed with the R factor
fqr TCE during the third sampling event. The contaminants detected during monitoring at each
well and the range and mean of the contaminant concentrations are provided in Tables A-1
through A-6. VOCs detected through DPT investigations are also included in the tables and
weighed equally because, like data collected from monitoring wells, these samples were analyzed
by a offsite laboratory using USEPA Method 8240 or an onsite laboratory using
USEPA Method 8021.
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Consistent with previous NSA Mid-South submittals, inorganics in groundwater are not discussed
unless the contaminants exceed both the RBC and two-times-the-mean background reference
concentrations (RC; discussed further in Section 4). The R factors for the inorganics in the tables
were calculated by dividing the contaminant concentration by the RBC only at locations where the

detected value exceeded the RBC.

The R factor associated with each well and DPT location has been scaled with varying symbol
sizes in the figures supporting the discussion below. Because of the numerous wells, DPT
locations, and contaminants detected at Area A (Apron Area), contaminants responsible for the
RBC exceedances have not been included with the symbols for the Apron Area (Figures A-2
through A-4). See Table A-1 for this list. Contaminants exceeding RBCs in the remaining areas
(Areas B through F) are shown on the figures, along with the frequency of their detection (for
wells only).

A.1.1 Area A — The Apron Area (SWMUs 7, 15, and 21)

The Apron Area is the largest and most extensively investigated area on the Northside; however,
this discussion of the SWMU 7 (Apron Area) investigation is limited to a summary of the
analytical results, which are detailed in the previous discussion of the nature and extent
(Section 4). Because the SWMU 7 investigation overlapped with investigations of neighboring
SWMUs 15 and 21, data collected from the three SWMUs are presented together in Figures A-2,
A-3, and A-4, which illustrate the RBC exceedances associated with groundwater contaminants

in the upper, middle, and lower (basal) parts of the fluvial deposits.

e Building N-126 Plating Shop Dry Well (SWMU 7)/Apron Area

The RFI focused on the Building N-126 dry well and expanded to include most of the apron area
as described in Section 3. At the end of the SWMU 7/Apron Area RFI, three zones (upper,
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middle, and lower) in the fluvial deposits were characterized with 27 fluvial deposits monitoring
wells and 80 DPT sampling locations. Vertically, the three zones are interconnected; however,
as discussed previously in the report and shown in Figures A-2, A-3, and A-4 contaminant

concentrations varied spatially with depth across the Apron Area.

Findings — Figures A-2, A-3, and A-4 illustrate the cumulative RBC exceedances in groundwater
in the upper, middle and lower parts of the fluvial deposits beneath the Apron Area. VOCs,
primarily trichloroethylene (TCE; maximum of 1,160 n.g/L), 1,1-dichloroethylene (1,1-DCE;
maximum of 290 ng/L), tetrachloroethylene (PCE; maximum of 120 ng/L), benzene (maximum
of 653 ug/L), and carbon tetrachloride (maximum of 199 ng/L), were the primary contaminants
identified in groundwater during the SWMU 7/Apron Area RFI. The potential risk varies up to
three orders of magnitude and is associated with all three zones of the fluvial deposits. Section 5
provides a conceptual model for the numerous contaminant plumes and shows multiple,

overlapping plumes with varying dimensions and chlorinated hydrocarbons.

Status — The SWMU 7/AOC A RFI is complete. The former dry well (SWMU 7) at
Building N-126 has been removed under a Voluntary Corrective Action (VCA) and no further
action has been recommended (EnSafe, February 20, 1998). Approval from the TDEC and
USEPA are still pending. Groundwater contamination beneath Building N-126, discussed in
Sections 4 and 5 of this report has been further evaluated in the AOC A RRI Addendum and will
be addressed in the CMS for the Northside Fluvial Groundwater AOC A.

J N-94 Underground Tank Farm (SWMU 15) — This fuel farm, approximately 500 feet west
of N-126 (Figure A-2), housed 10 underground storage tanks (USTs) ranging in volume
from 10,000 to 25,000 gallons. Nine of the tanks stored aviation gas and one stored

lubricating oil. The tanks supplied 75 remote fuel/oil pit boxes along the airport aprons
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on either side of the control tower and serviced aircraft with fuel and lubricating oil while
they were parked on the apron. The fuel/oil pit boxes were also referred to as the
Aqua System. Five of the USTs stored liquid wastes between 1986 and 1992 and may
have stored paint waste, solvents, Freon, strippers, waste oil, waste gas, and waste
alodine. In March 1992, all the tanks and associated piping were removed under the

Navy UST program (EnSafe, April 28, 1998).

Four upper and 16 middle fluvial deposits DPT groundwater samples were collected at the
beginning of the RFI and analyzed for VOCs. The detection of petroleum constituents at
concentrations exceeding MCLs and TDEC soil-cleanup goals warranted additional
groundwater monitoring and resulted in four well pairs (Figures A-2 and A-4). Each pair
contained an upper and lower fluvial deposits monitoring well, located at the four corners
of the SWMU. Groundwater samples were analyzed for VOCs, SVOCs, metals, and
TPH-DRO during the first sampling event and VOCs during the second sampling event.

Findings — Benzene, 1,1-DCE, carbon tetrachloride, TCE, TPH-DRO, cadmium, and arsenic
exceeded their tap water RBCs in groundwater from at least one sample location and detections
were generally consistent over sampling events (for monitoring wells only). The potential risk
identified, based on sample results for groundwater from the upper fluvial deposits, was primarily
attributed to benzene — detected at 10 of the 20 DPT locations and two of the four upper fluvial
deposits monitoring wells. The highest concentration was detected in monitoring well
015G01UF, where 4,600 n.g/L of benzene were detected. Additionally, petroleum contaminants
exceeded cleanup goals and MCLs in the shallow loess soil and loess groundwater, indicating

infiltration through this area has been transporting contaminants to the underlying fluvial deposits

(EnSafe, April 24, 1998).



RFI Report _

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

The potential risk from groundwater in the lower part of the fluvial deposits at SWMU 15
(Figure A-4) is primarily attributed to 1,1-DCE, carbon tetrachloride, TCE, and PCE. The
absence of these contaminants in loess groundwater and soil during the SWMU 15 RFI suggests
that their presence in the fluvial deposits are attributable to an upgradient source,
southeast of SWMU 15, and likely related to the contamination identified south of N-126
(EnSafe, April 24, 1998).

Status — The SWMU 15 RFI is complete and the final report has been approved by the TDCE
and USEPA. The product piping along with contaminated soil and groundwater (loess) in the
former tank holds was removed under the Navy UST program. Groundwater contamination in
the fluvial deposits of SWMU 15 will be addressed in the CMS for the Northside Fluvial
Groundwater AOC A.

L N-10 Underground Waste Tank (SWMU 21) — A 3,000-gallon waste oil and hydraulic fluid
UST was used by a former automobile and aircraft maintenance shop near former
building N-10, approximately 800 feet east of N-126 hangar (Figure A-2). Four upper and
one middle fluvial deposits groundwater samples were collected with DPT methods and
analyzed for VOCs during the initial CSI phase. The presence of benzene and carbon
tetrachloride in groundwater warranted the subsequent RFI and installation of the three
lower and one upper fluvial deposits monitoring wells. Groundwater samples were
submitted for FSA' during the initial sampling event and VOCs dﬁring the second sampling

event.

'FSA includes VOCs, SVOCs, chlorinated pesticides/PCBs, organophosphorus pesticides, chlorinated
herbicides, and metals (Appendix IX), TPH, and cyanide.
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Findings — The potential risk posed by groundwater in the upper part of the fluvial deposits
(Figure A-2) is a result of carbon tetrachloride, which was detected in four of the five DPT
locations and the single upper fluvial deposits monitoring well. The highest carbon tetrachloride
concentration (163 ng/L) was detected at upgradient DPT location 21-2 (Figure A-2), which led
to the conclusion that the source of the contamination might be unrelated to SWMU 21 and
possibly due to the MAG-41 (Marine Air Group 41) inactive drum storage area south of the
SWMU (E/A&H, March 26, 1997). However, as discussed in Sections 3 and 4, the MAG-41
investigation found carbon tetrachloride in only one of five samples collected from the fluvial
deposits and concentrations were less (0.87 n.g/L) than those detected at SWMU 21 suggesting
MAG-41 is not a source of carbon tetrachloride identified at SWMU 21.

Status — The SWMU 21 RFI is complete and has been approved by the TDEC and USEPA.
Groundwater contamination in the fluvial deposits will be addressed in the CMS for the

Northside Fluvial Groundwater AOC A.

A.1.2 Area B— SWMUs 3 and 40
Area B comprises SWMUs 3 and 40 and represents the fluvial deposits groundwater within the
south central portion of the Northside. Groundwater elevations collected from the fluvial deposits

provided in Section 2 show this area is upgradient from the Apron Area.

. Building N-121 Plating Shop Dry Well (SWMU 3) —Plating wastes generated from former
N-121 plating operations were reportedly disposed in a dry well, next to the south side of
the building. The RFI began with the analyses of 10 upper fluvial groundwater samples
collected through DPT methods. Two existing fluvial deposits wells were supplemented
during the RFI with three additional fluvial deposits wells, which were initially sampled
for a modified FSA, cyanide, and TPH and subsequently sampled three more times as part

of the Navy’s long-term groundwater monitoring of Assembly A SWMUs.
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Findings — As shown in Figure A-5 and Table A-2, no VOCs were detected in the groundwater
samples collected through DPT methods. The following contaminants were detected in monitoring
wells above their respective RBCs:  chloroform, chloromethane, methylene chioride,
bis(2-ethylhexyl)phthalate (BEHP) and benzene. Figure A-5 shows that these contaminants vary
spatially across the site. Detection frequencies have been inconsistent during the course of

monitoring (E/A&H, April 15, 1996).

Status — The SWMU 3 RFI is complete and no further action has been recommended
for SWMU 3 (E/A&H, April 15, 1996). Final approval of the report has been received
from TDEC and USEPA. The dry well was removed under a VCA on September 25, 1996
(EnSafe, February 20, 1998).

J Former Salvage Yard No. 1 (SWMU 40) and Former Service Station — SWMU 40
(Figure A-1) is a parking area formerly used to store scrap pieces of airplanes, anchor
chains, vehicles, and other hardware. A service station formerly occupying the north
central portion of the SWMU housed two USTs (1,000 and 2,000 gallon capacities) that
were reportedly abandoned in place. A 1996 geophysical survey indicated the USTs and
the associated fuel lines were present (E/A&H, October 7, 1996). These were removed in
1997. Petroleum constituents (VOCs, SVOCs, and TPH) identified in shallow loess soil
and groundwater near the tank and former pump island were addressed under the
TDEC UST program. Fourteen DPT groundwater samples collected from the fluvial
deposits were analyzed for VOCs during the RFI. Additionally, an observation well
(WL-1F) constructed by the USGS for use during an aquifer test of the fluvial deposits was
sampled and analyzed for VOCs.
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Findings — As shown on Figure A-5, no VOCs were detected above their RBCs.

Status — The SWMU 40 RFI is complete. No further action was recommended in the RFI which
has been approved by the USEPA and TDEC (E/A&H, October 7, 1996).

A.1.3 Area C — Background Lecation 5 and SWMUs §, 27, 10, and 60

Area C comprises SWMUs 5, 27, 10, and 60, and background location 5 and encompasses the

fluvial deposits groundwater within the southwest portion of the Northside (Figure A-1).

Aircraft Fire Fighting Training Facility (AFFTF; SWMU 5) — The AFFTF (Figure A-1)
was used to simulate fire-rescue situations by igniting JP-4, JP-5, and waste fuels within
two double-bermed concrete mats approximately 75 feet in diameter, each containing a
mock aircraft cockpit in the center. Three 2-foot by 8-foot by 1-foot rectangular, concrete-
lined pits located north of the mats were also used for fire-extinguisher training. The
AFFTF was active between 1949 and October 1996 and has a history of leaking USTs,
ruptured drain lines, tank overflows, and spills. An oil-water separator/fuel-recycling
system was installed in 1977. Before then, spent fuel and waste discharges from the
facility flowed directly to the drainage ditch (SWMU 4) on the north side of the site
(Figures A-1 and A-6). Overflows of JP-5 fuel from the nearby Carrier Deck Facility
oil-water separator, located approximately 1,000 feet east of the AFFTF, reached the
southwest corner of the AFFTF via sewer lines and may also have impacted SWMU 5
(E/A&H, May 6, 1997).

Findings — Fourteen DPT groundwater samples were collected from the fluvial deposits at

SWMU 5; benzene was detected in one sample from beneath the former fire extinguisher pit

(location 5-7 on Figure A-6 — 5.7 ug/L). Petroleum constituents (benzene and TPH) exceeding

the MCLs or TDEC’s total TPH soil cleanup levels were detected in loess groundwater and soil
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in this area and are the likely sources for the deeper benzene detection. The most significant
contamination found at SWMU 5 was carbon tetrachloride, detected near the southeast corner of
the site (Figure A-6; wells 005G04AUF, 005G04BUF, and 005G04UF). The source of the carbon
tetrachloride is unknown because it was not detected in the loess soil or groundwater at SWMU 5.-
SWMUs 19 and 49, a closed underground waste tank and a hazardous waste accumulation point
at the Navy Exchange Service Station, are adjacent and upgradient to the southeast portion of
SWMU 5. However, investigation of these SWMUSs found they were not source areas to the
carbon tetrachloride as detected at SWMU 5 (EnSafe, February 20, 1998). Additional work has
been conducted at the southeast corner of the SWMU in an attempt to identify the source of the

carbon tetrachloride, however, no source was identified.

As shown in Figure A-6, chloromethane exceeded its tap water RBC in one well during one of
four sampling events and lead was detected in the same well at a concentration exceeding its

background RC and treatment technique action level (TTAL).

Status — Further evaluation of the SWMU 5's southeast corner did not identify a source the
carbon tetrachloride identified in the fluvial deposits groundwater. The final RFI report has been
approved by the TDEC and USEPA. VOCs in the fluvial deposits groundwater will be addressed
inthe AOC A CMS. Petroleum constituents in loess soil were removed in November 1997 under
a VCA (EnSafe, report in preparation) and remaining loess groundwater contamination will be

addressed in the CMS for Northside loess groundwater.

] Background Location 5 — The well cluster at background location BG- 5, which includes
one upper fluvial deposits well (0BGGO5UF), one lower fluvial deposits well
(OBGGOSLF), and one loess well (OBGGOSLS), is one of 13 background well clusters used
to characterize the ambient water quality in the loess and fluvial deposits in areas away

from SWMUs at NSA Mid-South. During the initial RFI sampling of these wells, 17 ng/L
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PCE were detected in groundwater samples from well 0BGGO5SUF and 27 ug/L were
detected in well OBGGOSLF, both of which exceeded its 1.1 ug/L tap water RBC. To
identify the PCE source, groundwater samples were collected from the fluvial deposits
during three separate DPT investigations conducted around and near the background well
cluster. An additional background monitoring well (Figure A-6; well 0BGG14MF) was
also installed near the northwest corner of the NSA Mid-South Southside to better define

the potentiometric surface between the Southside and location BG-5.

Findings — The distribution of contaminants coupled with potentiometric data indicate that the
PCE found in the fluvial deposits groundwater at location BG-5 is not originating from
Navy property, but likely from the strip shopping center on the south side of Navy Road
(Figure A-6). The magnitude of the PCE tap water RBC exceedances in groundwater is shown in
Figure A-6 to increase toward the shopping center. Groundwater samples collected southwest and
south of the shopping center (BG5-6, BG5-9, and well BGG14MF) contained no PCE, indicating
the contamination is not originating from the NSA Mid-South Southside (E/A&H, June 20, 1997).
Additionally, no PCE was detected at SWMU 5. The source of the PCE is believed to be a
commercial dry-cleaning facility within the shopping center — PCE is a commonly used

commercial dry-cleaning solvent.

Status — Further investigation of the PCE detected at BG-5 is being handled by the TDEC

Division of Superfund and is outside the scope of this investigation.

. Northside Sewage Treatment Plant (SWMU 27) —The former Northside sewage-treatment
plant (Figures A-1 and A-7) was constructed in 1943 and consisted of a digester tank, a
control house, six treatment tanks, and four sludge drying beds. The facility received
mostly sanitary waste from the Northside; however, between the 1940s and 1950s, some

industrial waste solvents (oils, solvents, and paints) were reportedly discharged to the
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sewage system from various on-base operations. Drying beds rested on native soil and
were considered potential release points for sewage-treatment plant contaminants to

groundwater. The facility reportedly operated until the late 1940s to early 1950s.

Findings — As part of the CSI conducted at SWMU 27, six DPT groundwater samples were
collected from the fluvial deposits beneath the former sludge drying beds and analyzed for VOCs.
As shown on Figure A-7, no VOCs were detected in fluvial deposits groundwater at concentrations

exceeding the RBCs (E/A&H, December 16, 1996).

Status — The CSI is complete and no further action has been recommended for SWMU 27
(E/A&H, December 16, 1996). The report has received final approval from the USEPA and
TDEC.

. Construction Debris Landfill (SWMU 10) — This SWMU is the eastern portion of the
Northside Landfill (SWMU 60; Figures A-1 and A-8) that was used for disposal of
construction debris and other inert materials from 1951 to 1986. The landfill was not
originally recommended for study; however, the BCT recommended further study after the
detection of petroleum contaminants in sediment both in and downgradient of the drainage
ditch adjacent to the landfill (SWMU 38). Eighteen fluvial deposits DPT groundwater
samples were collected as part of the SWMU 10 CSI and analyzed for VOCs.

Findings — Methylene chloride (Figure A-8) was detected in groundwater from the
fluvial deposits at one location at a concentration exceeding its tap water RBC. The source
may be the methylene chloride detected in the overlying loess groundwater and soil

(EnSafe, January 16, 1998).
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Status — The CSI report recommended no further action for SWMU 10 and concluded that the
potential risk associated with the contaminants does not exceed the risk threshold for planned reuse
of this land as an industrial/commercial scenario (EnSafe, January 16 1998). The SWMU 10 CSI
has been approved by the USEPA and TDEC.

. Northside Landfill (SWMU 60) — This SWMU which includes the western portion of the
Northside landfill (Figures A-1 and A-8), which received demolition debris and
construction materials between 1951 and 1986. An abandoned (possibly discarded) steel
storage tank was identified at the landfill in 1980. The RFI began with the collection of
seven DPT groundwater samples from the fluvial deposits that were analyzed for VOCs.
Later RFI activities included the installation and sampling of four monitoring well pairs
located at the four corners of the landfill perimeter. The well pairs were screened in the

loess and lower part of the fluvial deposits.

Findings — As shown on Figure A-8, VOCs were either non-detect or below the tap water RBC
in the upper part of the fluvial deposits collected during the DPT investigation. Chloroform
exceeded its tap water RBC (0.15 ng/L) in the second (confirmatory) well sampling event,
however, it was absent in the subsequent two sampling events. No inorganics were detected in

excess of their RC and/or RBC (E/A&H, April 4, 1997).

Status — The SWMU 60 RFI report has been approved by the TDEC and USEPA. Petroleum
contamination identified in loess soil and loess groundwater at the northwest corner of the landfill
was removed through a VCA in November 1997. Additionally, hot spots of surface soil
contaminated with petroleum hydrocarbons were also removed from the landfill cover. No

further action has been recommended for SWMU 60.
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A.1.4 Area D — North Fuel Farm

The North Fuel Farm is the only site within Area D (Figures A-1 and A-9) and contains
two 420,000-gallon field-constructed, concrete tanks and associated piping (Tanks 336 and 337).
The site was initially investigated in 1995 by collection of two fluvial deposits groundwater
samples using DPT methods. Groundwater samples were again collected with DPT methods from
the fluvial deposits at 18 locations surrounding the two tanks and from the previous two sample

locations in June of 1996.

Findings — TCE was detected in one of two initial samples (location 2FF46) at a concentration
of 6.8 g/L, which exceeds its 1.6 ..g/L tap water RBC; however, its presence was not confirmed
during the second sampling event. The only VOC detected during the second DPT sampling event
was 1,1-DCE at a concentration of 2.2 ng/L at location NFFS003 which exceeded its 0.04 .g/L
tap water RBC (E/A&H, April 11, 1997).

Status — Subsurface soil containing petroleum contaminants at concentrations exceeding TDEC’s
soil cleanup levels near Tank 337 was removed through a VCA in January 1998. The tanks are
to be cleaned and left in place for industrial reuse as nonpotable water reservoirs for fire
protection. No further action or investigation has been recommended for loess or fluvial deposits
groundwater in the North Fuel Farm area. The report has been approved by the TDEC and
USEPA.

A.1.5 Area E — SWMUs 1 and 62

o Fire Department Drill Area (FDDA; SWMU 1) — SWMU 1 (Figure A-1 and A-10) was
used as a simulated crash site for fire-fighting training from 1960 through 1984. Fire
training consisted of spraying fuel on an aircraft shell within a 20-foot square box, igniting
it, and extinguishing the fire . Remnants of the FDDA consist of a 20-foot by 20-foot area

enclosed by railroad rails formerly used for the burning operations and a 6-foot high soil
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pile. The SWMU contained two aboveground storage tanks within an asphalt containment-
area boxed by the railroad-rails. Before the late 1970s, no containment (i.e., railroad rails)

was in place. Aviation and waste fuels were used in the burning operations.

DPT groundwater samples were collected from the fluvial deposits at four locations
(Figure A-10) and analyzed for VOCs. No VOCs were detected in the samples. Although
acetone and carbon disulfide were detected in two duplicate samples, they were at
concentrations less than the tap-water RBCs. Contaminants in soil were limited to an
isolated surface soil area where a TPH concentration of 390 mg/kg was detected in a

surface soil sample (E/A&H, September 18, 1996).

Status — A 6-foot high soil pile was removed under a VCA and transported offsite for disposal
as a nonhazardous, special waste in June 1996. No further action has been recommended for
SWMU 1 (E/A&H, March 19, 1997). The RFI report has been approved by the TDEC and
USEPA.

J M-21 Arresting Gear (SWMU 62) — This SWMU, located adjacent to Runway 4-22
(Figure A-1 and A-10) was the former site of an airplane arresting gear mechanism. The
arresting gear was housed in two cement-lined containment pits on either side of the
runway. A 6-inch diameter PVC drain line was installed in the L-shaped containment pit
located on the west side of the runway to drain rainwater which might otherwise collect
in the pit. The drain line led rainwater and residual contaminants (hydraulic fluid, diesel
fuel, and lube oil) from the arresting gear pit into a sump where residual contaminants

floating on the water were periodically removed.
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Findings — As part of the CSI conducted at SWMU 62, DPT groundwater samples were collected
from the fluvial deposits at four locations and analyzed for VOCs. As shown in Figure A-10, no
VOCs exceeded their tap water RBCs (E/A&H, December 16, 1996).

Status — Based on the findings of the CSI, no further action was recommended for SWMU 62
(E/A&H, December 16, 1996). The CSI report received final approval from TDEC and USEPA.

A.1.6 Area F —SWMU 8

The Cemetery Disposal Area (SWMU 8) is the northernmost SWMU within the Northside
(Figures A-1 and A-11) and reportedly received solid and hazardous waste from 1965 to 1980.
Canisters of ethylene oxide, metallic scrap, waste chemicals, waste oil, cleaning solutions,
transformers, and capacitors were allegedly disposed at the site (ERC/EDGe, 1990). Ten
groundwater samples were collected from the fluvial deposits using DPT methods at the beginning
of the RFI and analyzed for VOCs. Additionally, one existing and four newly installed fluvial

deposits monitoring wells were sampled for a modified FSA.

Findings — As shown on Figure A-11, no VOCs were detected above the RBCs in the 10 fluvial
deposits groundwater samples collected using DPT methods. BEHP was detected in two
monitoring wells and acetone was detected in one monitoring well; both compounds exceeded their
RBCs (Figure A-11). Lead was the single inorganic in groundwater exceeding its background RC
and the TTAL. However, the detection of these contaminants was not consistent during monitoring
and it was concluded that the risk posed by these contaminants was minimal and acceptable to
potential groundwater users (E/A&H, November 6, 1996). Approximately 270 cubic yards of soil
dumped at the site and contaminated with pesticides and SVOCs has been removed. During recent
grading activities (February 1998) several cylinders of ethylene oxide were unearthed which
resulted in the identification and removal of 139 cylinders (EnSafe, SWMU 8 RFI report in

preparation).
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Status — No further action has been recommended for SWMU 8. The RFI report has been
approved by the TDEC and USEPA.

A.2 MCL Exceedances in Fluvial Deposits Groundwater

SWMUs in Areas A (SWMUs 7, 15, and 21 [Apron Area)]) and Area B (SWMU 5) warrant
corrective measures as a result of groundwater contaminants identified in the fluvial deposits above
the MCLs. Contaminants detected in the fluvial deposits groundwater in excess of the MCLs are
discussed and shown with symbols scaled according to their cumulative MCL exceedances. The
figures conservatively show groundwater that warrants a CMS, in that they are based on the
maximum detections during multiple sampling events (for wells only). The concentrations used

to derive the cumulative MCL values are presented for each SWMU in Tables A-1 through A-6.

A.2.1 Area A — Apron Area (SWMUs 7, 15, and 21)

Figures A-12, A-13, and A-14 illustrate the MCL exceedances for the upper, middle, and lower
parts of the fluvial deposits identified during the SWMU 7, 15, and 21 RFIs. The exceedances
are attributable mostly to chlorinated solvents and benzene. Each zone of the fluvial deposits is
discussed below, along with the areas in which the most MCL exceedances were identified.
Possible sources responsible for the contamination and a conceptual model of the contaminant

plumes are discussed in Sections 4 and 5, respectively.

Upper Fluvial Deposits Groundwater

The primary groundwater contaminant beneath the west side of the Apron Area is benzene, which
is attributed to the former fuel storage tanks at SWMU 15. Benzene concentrations in this area
exceeded its 5 ug/LL MCL at four locations ranging between 34 ug/L (well 015GO2UF) and
4,600 ng/L (well 015GO1UF). Chlorinated solvents at SWMU 15 were mostly absent in
groundwater in the upper part of the fluvial deposits, as shown by a single TCE detection of 5.g/L
at DPT location 7-47 (Figure A-12).
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In the central portion of the Apron Area, TCE, 1,1-DCE and PCE are the primary VOCs
exceeding their MCLs. Contamination was mostly identified south, southeast, and east of
Building N-126. MCL exceedances were identified in three of nine upper fluvial deposits

monitoring wells and 12 upper fluvial deposits DPT locations.

The east portion of the apron, north of SWMU 21, is shown as one of the more impacted areas
(Figure A-12). Upper fluvial deposits well 007G15UF contained 840 wng/L TCE, 290 ug/L
1,1-DCE, 20 ng/L carbon tetrachloride, and 7 ..g/L benzene. As discussed earlier in the report,
this well is within the footprint of the former N-6 hangar, which housed operations that historically

used solvents.

South of the former N-6 hangar, exceedances of the MCL for carbon tetrachloride were detected
beneath SWMU 21. Concentrations equal to or exceeding the 5 g/l MCL ranged from 5 to
163 ng/L. The inactive MAG-41 drum storage area, a speculated upgradient source area located
south of SWMU 21, was investigated in December 1997 during the Gray Area Investigation.

However, a source for the carbon tetrachloride was not identified during the investigation.

Middle Fluvial Deposits Groundwater

The most significant MCL exceedances in the middle part of the fluvial deposits are shown on
Figure A-13 in the western and eastern sections of the Apron Area. A north-south oriented
plume of TCE and 1,1-DCE was identified near the former N-6 hangar and north of it.
TCE concentrations in this area ranged from 1,160 ng/L at location 7-69 to 26 wng/L at
downgradient DPT location 7-80. TCE and PCE were also detected in excess of their MCLs in
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the middle fluvial deposits in the grassy area north of the taxiway (DPT location 7-57) and north
of N-126, at 128 ng/L and 42.6 ..g/L, respectively.

MCL exceedances associated with benzene were identified near the western section of the
Apron Area at SWMU 15 where concentrations were detected at 8 DPT locations ranging between

9.7 ug/L (location 15-20) and 788 ng/L (location 15-11).

Lower Fluvial Deposits Groundwater

As shown in Figure A-14, MCL exceedances in the lower part of the fluvial deposits were present
in a large portion of the Apron Area. TCE (high of 1,100 1g/L) and carbon tetrachloride (high
of 20 ug/L) were the most widespread contaminants detected around Building N-126, with
additional exceedances of PCE and 1,1-DCE. North of N-126, 653 n.g/L benzene were detected
_ at DPT location 7-62 and are thought to be the result of the former Aqua System that serviced
planes with fuel while they were parked on the apron. MCL exceedances of PCE (high of
120 ng/L) and TCE (high of 230 wg/L) were detected in well 007G11LF, located in the grassy
area north of the aircraft taxiway and N-126. Northwest of N-126, exceedances were attributed

solely to TCE at DPT location 7-76 and well 007G18LF.

East of Building N-126, near the former N-6 hangar, there were fewer MCL exceedances of TCE
and carbon tetrachloride and their spatial distribution was more limited than in the middle part of
the fluvial deposits. The carbon tetrachloride detection that exceeded its MCL in the middle part
of the fluvial deposits at SWMU 21 is absent in the lower part of the unit at the same
SWMU location.

A.2.2 Area B — SWMUs 3 and 40
The only MCL exceedance in groundwater from the fluvial deposits in Area B was at SWMU 3,
where a methylene chloride concentration of 36 ng/L (exceeding the 5 g/L MCL) was detected
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in a single well (003GOSMF). However, it was detected in only one of three sampling events,
indicating that its presence is suspect. The SWMU 3 RFI report recommended no further action,

which has been approved by the USEPA and TDEC (E/A&H, April 15, 1996).

A.2.3 Area C — SWMUs 5, 10, 27, and 60, and Background Location 5

SWMU 5 — As shown in Figure A-15, organic compounds that exceeded their MCLs in the fluvial
deposits groundwater at SWMU 5 consisted of carbon tetrachloride (detected in upgradient wells
005G0O4AUF and 005G04BUF) and benzene (detected at DPT location 5-7). Cadmium exceeded
its background RC (discussed previously in Section 4) and MCL of 5 ug/L. The cadmium
detection was limited to one monitoring well — 005G02UF contained 5.4 ng/l.. Lead was
detected in one well (005GO1UF) in concentrations exceeding its RC and the TTAL. No source
of the carbon tetrachloride was identified during a subsequent groundwater in investigation at the

southeast corner of the SWMU.

The source for the benzene detection (5.7 1.g/L) in the groundwater sample from the upper fluvial
deposits is likely from the overlying fuel contamination in the shallow soil and loess groundwater
surrounding the former fire extinguisher pit north of Mat 305. Benzene was detected in loess
groundwater at 3,900 wg/L (well FFMW-8; E/A&H, May 6, 1997). A separate CMS
for the impacted loess soil and groundwater at this and other Northside SWMUs will address
contaminants remaining in the loess. Corrective measures associated with the loess soil and
groundwater will directly affect further leaching of contaminants into the fluvial deposits
groundwater, thus allowing attenuation of existing benzene detected in the fluvial deposits
groundwater. The carbon tetrachloride in the SWMU 5 fluvial deposits groundwater will be
addressed in the AOC A CMS.
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SWMU 10 — Methylene chloride exceeded its 5 g/ MCL (concentration of 6.2 ug/L) at DPT
location 10-9. Methylene chloride was absent in the five other fluvial deposits samples collected
using DPT methods, indicating it is limited spatially. Methylene chloride was also detected in the
loess groundwater at similar concentrations at the same location. No further action was
recommended in the CSI report (E/A&H, May 5, 1997). The USEPA and TDEC concurred with

the recommendations presented in the CSI and have approved the final report.

SWMU 27 — No MCL exceedances were identified in the fluvial deposits groundwater at
SWMU 27. No further action has been recommended in the CSI report which has been approved
by the TDEC and USEPA (E/A&H, December 16, 1996).

SWMU 60 — No MCL exceedances were identified in the fluvial deposits groundwater at

SWMU 60. The final RFI report (EnSafe, April 7, 1998) has been approved by the TDEC and
USEPA.

A.2.4 Area D — North Fuel Farm

An MCL exceedance was identified in 1995 during the initial investigation at the
North Fuel Farm. At this time, 6.8 ug/L of TCE were detected in one of two groundwater
samples collected from the upper part of the fluvial deposits using DPT methods. However, its
presence was not identified in a co-located sample or from 16 other locations sampled at the
North Fuel Farm. No further action has been recommended for the fluvial deposits groundwater
at the North Fuel Farm. The North Fuel Farm Investigation Technical Memorandum has been

approved by the TDEC and USEPA (E/A&H, April 11, 1997).
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A.2.5 Area E — SWMUs 1 and 62

No MCL exceedances were identified in the fluvial deposits groundwater at SWMUs 1
(E/A&H, March 19, 1997) and 62 (E/A&H, December 16, 1996). The final reports
recommended no further action, both of which have been approved by the TDEC and USEPA.

A.2.6 Area F — SWMU 8
No MCL exceedances were identified in the fluvial deposits groundwater at SWMU 8
(E/A&H, December 6, 1997). The final report has been approved by the USEPA and TDEC.
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Well ID Analyte

yt Event Event

RBC MCL RC

Table A-1

Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (.g/L) — Hits Only

Initial Confirm.
Event 1

Event 2

Event 3

Fre

Mean

R Fact

M Fact

007GO01UF 1,1-Dichloroethane 810 DNE ND 18 26 75 45 30 5/5 18.00 - 75.00 38.8 0.1 0.0
1,1-Dichloroethene 0.044 7 ND 3017 407 19 9.01] 6017 5/5 3.00 - 19.00 8.2 431.8 2.7
1,2-Dichloroethene (total) 55 70 ND 507 6.0 7J 14 10 6.0 ¥ 5/5 5.00 - 14.00 8.2 0.3 0.2
1,2-Dichloropropane 0.16 5 ND 100 U 100 U 2017 2017 100 U 2/5 2 3.8 12.5 0.4
Barium 2,600 2,000 232 544 7 NS NS NS NS 1/1 54.4 54.4 0.0 0.0
Dibenzofuran 150 DNE ND 10.0 U NS NS NS NS 1/1 10 10 0.1 0.0
Lead DNE 152 6.6 3.9 NS NS NS NS 10 3.9 3.9 0.6 0.3
Nickel 730 100 33.4 197 1 NS NS NS NS 11 19.7 19.7 0.0 0.2
Tetrachloroethene 1.1 5 ND 8.0 J 9.017J 6.0 17 80 J 9.0 5/5 6.00 - 9.00 8 8.2 1.8
Trichloroethene 1.6 5 ND 8017 11 19 14 10 5/5 8.00 - 19.00 12.4 11.9 3.8
Vanadium 260 DNE 17.4 717 NS NS NS NS 1/1 7.1 7.1 0.0 0.0
Zinc 11,000 DNE 39.8 56 NS NS NS NS 1/1 56 56 0.0 0.0
R Factor/Weighted MCL 465.5 9.4
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (.g/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007GO3UF Acetone 3,700 DNE ND 12 39 50U 10.0 UJ 100 U 2/5 12.00 - 39.00 12.7 0.0 0.0

Carbon disulfide 1,000 DNE ND 100 U 3.017 100 U 100 U 100 U 1/5 3 4.6 0.0 0.0

R Factor/Weighted MCL
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G04UF Acetone 3,700 DNE ND 30 18.0 J 240 10.0 UJ 100 U 3/5 18.00 - 240.00  59.6 0.1 0.0
Barium 2,600 2,000 232 2077 NS NS NS NS 1/1 20.7 20.7 0.0 0.0
Chromium 180 100 39.8 6.0 7 NS NS NS NS 171 6 6 0.0 0.1
Lead DNE 152 6.6 2017 NS NS NS NS 1/1 2 2 0.3 0.1
Methylene chloride 4.1 5 ND 100 U 100 U 2017 100 U 100 U 1/5 2 4.4 0.5 0.4
Trichloroethene 1.6 5 ND 3.0 1.07J 200U 10.0 U 100 U 2/5 1.00 - 3.00 4.8 1.9 0.6
R Factor/Weighted MCL 2.8 1.2
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (xg/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007GO5SUF 2-Butanone (MEK) 1,900 DNE ND 100U 10,0 U 1.07J 10.0 UJ 10.0 U 1/5 1 4.2 0.0 0.0
Acetone 3,700 DNE ND 100 U 98 390U 10.0 UJ 10.0 U 1/5 98 26.5 0.0 0.0
Barium 2,600 2,000 232 120.0 J NS NS NS NS 17 120 120 0.1 0.1
Chromium 180 100 39.8 79.8 NS NS NS NS 11 79.8 79.8 0.4 0.8
Cobalt 2,200 DNE 16.2 551 NS NS NS NS i1 5.5 5.5 0.0 0.0
Copper 1,500 1,300 5.6 15.1 1 NS NS NS NS 171 15.1 15.1 0.0 0.0
Lead DNE 152 6.6 10.2 NS NS NS NS 1/1 10.2 10.2 1.6 0.7
Mercury (Hg) 11 2 0.25 0417 NS NS NS NS 71 0.35 0.4 0.0 0.2
Nickel 730 100 334 59.3 NS NS NS NS 11 59.3 59.3 0.1 0.6
Vanadium 260 DNE - 17.4 4.8 ] NS NS NS NS n 44.8 4.8 0.2 0.0
Zinc 11,000 DNE 39.8 28.4 NS NS NS NS 11 28.4 28.4 0.0 0.0
R Factor/Weighted MCL 24 2.3

007GO6UF Acetone 3,700 DNE ND 59 320 100 U 100 U 100 U 2/5 59.00 - 320.00 78.8 0.1 0.0
Barium 2,600 2,000 232 43.8 J NS NS NS NS 1/1 43.8 43.8 0.0 0.0
Chromium 180 100 39.8 5017 NS NS NS NS 11 5 5 0.0 0.1
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007GO6UF Cobalt 2,200 DNE 16.2 5917 NS NS NS NS /1 5.9 5.9 0.0 0.0
(continued)

Mercury (Hg) 11 2 0.25 0.2 NS NS NS NS 11 0.22 0.2 0.0 0.1
0.2 0.2

R Factor/Weighted MCL

007GO7UF Acetone 3,700 DNE ND 100 U 25.0 J 100 U 100 U 10.0 U 1/5 25 9 0.0 0.0
Barium 2,600 2,000 232 763 1 NS NS NS NS 1/1 76.3 76.3 0.0 0.0
Chromium 180 100 39.8 6.4 ] NS NS NS NS 171 6.4 6.4 0.0 0.1
Lead DNE 152 6.6 24 1] NS NS NS NS 1/1 2.4 2.4 0.4 0.2
Mercury (Hg) 11 2 0.25 0.2 NS NS NS NS 171 0.2 0.2 0.0 0.1
Vinyl chloride 0.019 2 ND 207 2017 100 U 100 U 100 U 2/5 2 3.8 105.3 1.0
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Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007GOSUF

Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (+g/L) — Hits Only

Initial Confirm.

1,2-Dichloroethane 0.12 5 ND 3.0 3017 2017 10,0 U 10.0 U 3/5 2.00 - 3.00 3.6 25.0 0.6
Barium 2,600 2,000 232 50.1 1 NS NS NS NS 1/1 50.1 50.1 0.0 0.0
Trichloroethene 1.6 5 ND 1.07J 1.01] 100 U 2017 10.0 U 3/5 1.00 - 2.00 2.8 1.3 0.4
R Factor/Weighted MCL 26.3 Lo
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (.g/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Fre Range Mean R Fact M Fact

007GO9UF 1,1-Dichloroethane 810 DNE ND 1.07J 100 U NS 10.0 WJ 100 U 1/4 1 4 0.0 0.0
Acetone 3,700 DNE ND 26 10.0 UJ NS 10.0 UJ 100 U 1/4 26 10.3 0.0 0.0
Barium 2,600 2,000 232 46.5 J NS NS NS NS 11 46.5 46.5 0.0 0.0
Bromomethane 8.7 DNE ND 1.07J 10.0 U NS 100 UJ 100 U 1/4 1 4 0.1 0.0
Cobalt 2,200 DNE 16.2 7.7 1 NS NS NS NS 1/1 7.7 7.7 0.0 0.0
Copper 1,500 1,300 5.6 5017 NS NS NS NS 11 5 5 0.0 0.0

R Factor/Weighted MCL
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G10LF 4-Methyl-2-Pentanone 2,900 DNE ND NS NS NS 2017 100 U 12 2 35 0.0 0.0
(MIBK)
Barium 2,600 2,000 232 NS NS NS 238 NS 1/1 238 238 0.1 0.1
Carbon tetrachloride 0.16 5 ND NS NS NS 12 11 212 11.00-12.00 11.5 75.0 2.4
Chloroform 0.15 100 ND NS NS NS 9.0 J 6017 2/2 6.00-9.00 7.5 60.0 0.1
Chromium 180 100 39.8 NS NS NS 9.4 7 NS 171 9.4 9.4 0.1 0.1
Cobalt 2,200 DNE 16.2 NS NS NS 103 7J NS 11 10.3 10.3 0.0 0.0
Lead DNE 152 6.6 NS NS NS 2717 NS 1/1 2.7 2.7 04 0.2
Tetrachloroethene 1.1 5 ND NS NS NS 9.0 J 8.0 17 272 8.00-9.00 8.5 8.2 1.8
Trichloroethene 1.6 5 ND NS NS NS 16 15 272 15.00 - 16.00 15.5 10.0 3.2
Zinc 11,000 DNE 39.8 NS NS NS 148 J NS 1/1 14.8 14.8 0.0 0.0
R Factor/Weighted MCL 153.7 7.9
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G12LF Barium 2,600 2,000 232 NS NS NS 40.2 ] NS 71 40.2 40.2 0.0 0.0
Chromium 180 100 39.8 NS NS NS 92.5] NS 11 92.5 92.5 0.5 0.9
Cobalt 2,200 DNE 16.2 NS NS NS 62 1] NS 11 6.2 6.2 0.0 0.0
Lead DNE 152 6.6 NS NS NS 35 NS 1/1 35 3.5 0.5 0.2
Nickel 730 100 33.4 NS NS NS 554 NS 1/1 55.4 55.4 0.1 0.6
Vanadium 260 DNE 17.4 NS NS NS 531 NS 1/1 53 5.3 0.0 0.0
Zinc 11,000 DNE 39.8 NS NS NS 102 ] NS 1/1 10.2 10.2 0.0 0.0
R Factor/Weighted MCL 1,2 1.7

007G14LF Barium 2,600 2,000 232 NS NS NS 75.4 ] NS 11 75.4 75.4 0.0 0.0
Chromium 180 100 39.8 NS NS NS 13.3 NS 1711 13.3 13.3 0.1 0.1
Cobalt 2,200 DNE 16.2 NS NS NS 5817 NS 1/1 5.8 5.8 0.0 0.0
Lead DNE 152 6.6 NS NS NS 3.1 NS 1/1 3.1 3.1 0.5 0.2
Vanadium 260 DNE 17.4 NS NS NS 182 J NS 1/1 18.2 18.2 0.1 0.0
Zinc 11,000 DNE 39.8 NS NS NS 47.9 NS 171 47.9 47.9 0.0 0.0
BEHP 4.8 DNE ND NS NS NS 8.0 1] NS 1/1 8 8 1.7 0.0
R Factor/Weighted MCL 2.3 0.4
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (4g/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Fre: Range Mean R Fact M Fact

007G15UF 1,1-Dichloroethane 810 DNE ND NS NS NS 48.0 J 43.0 J 2/2 43.00 - 48.00 45.5 0.1 0.0
1,1-Dichloroethene 0.044 7 ND NS NS NS 280 290 212 280.00 - 285 6,590.9 41.4
290.00
1,2-Dichloroethene (total) 55 70 ND NS NS NS 200 J 220 2/2 20.00-22.00 21 0.4 0.3
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G15UF Barium 2,600 2,000 232 NS NS NS 124.0 ) NS 1 124 124 0.1 0.1
(continued)

Benzene 0.36 5 ND NS NS NS 7.0 1 6.0J 212 6.00-7.00 6.5 194 1.4

Carbon tetrachloride 0.16 5 ND NS NS NS 200 J 19.0 J 2/2 19.00-20.00 19.5 125.0 4.0

Chloroform 0.15 100 ND NS NS NS 70 63 212 63.00 - 70.00 66.5 466.7 0.7

Cobalt 2,200 DNE 16.2 NS NS NS 144 ) NS 17 14.4 14.4 0.0 0.0

TPH - Diesel Range 100 DNE ND NS NS NS 160 NS 171 160 160 1.6 0.0

Organics

Trichloroethene 1.6 5 ND NS NS NS 840 800 2/2 800.00 - 820 525.0 168.0
840.00

BEHP 4.8 DNE ND NS NS NS 1.0 NS 71 1 1 0.2 0.0

R Factor/Weighted MCL 7,729.3 215.9

007G17LF Acetone 3,700 DNE ND NS NS NS 7017 10.0 U 172 7 6 0.0 0.0
Barium 2,600 2,000 232 NS NS NS 1720 J NS 1711 172 172 0.1 0.1
Chromium 180 100 39.8 NS NS NS 47.3 NS 1/1 47.3 47.3 0.3 0.5

AA-11



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (4g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G17LF Cobalt 2,200 DNE 16.2 NS NS NS 204 J NS 11 20.4 20.4 0.0 0.0
(continued)

Lead DNE 152 6.6 NS NS NS 7.5 NS 1/1 7.5 7.5 1.1 0.5
Nickel 730 100 33.4 NS NS NS 274 ) NS /1 27.4 27.4 0.0 0.3
Vanadium 260 DNE 17.4 NS NS NS 1507 NS 171 15 15 0.1 0.0
Zinc 11,000 DNE 39.8 NS NS NS 278 NS 1/1 278 278 0.0 0.0

SWMU 7 DPT Data "

007G001242 Trichloroethene 1.6 5 ND 20 1711 20.0-20.0 20 12.5 4
7-12 (UF)

R Factor/Weighted MCL 12.5 4
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G001442 ND
7-14 (UF)

007G001636 Tetrachloroethene 1.1 5 ND 11.1 171 11.1-11.1 11.1 10.0909 2.22
7-16 (UF)
cis-1,2-Dichloroethene 61 70 ND 17.4 111 17.4-17.4 17.4 0.28525 0.24857
R Factor/Weighted MCL 10.3762 2.46857

007G001841 ND ND
7-18 (UF)

007G002038 ND ND
7-20 (UF)
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Rang Mean

M Fact

007G002243 1,1-Dichloroethane 810 DNE ND 53 NS 1/1 5.3-5.3 5.3 0.00648 0

722 (UF)
Trichloroethene 1.6 5 ND 4.2 NS 1/1 4.2-4.2 4.2 2.64375 0.846

Factor/Wei,

007G002437 ND
7-24 (UF)

007G002644 ND
7-26 (UF)

007G002936 Tetrachloroethene 1.1 5 ND 8 1/1 8.0-8.0 8 7.27273 1.6
7-29 (UF)
Trichloroethene 1.6 5 ND 12.6 1/1 12.6-12.6 12.6 7.875 2.52
R Factor/Weighted MCL 15.1477 4,12
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (xg/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G003145 ND
7-31 (UF)

007G003336 1,1-Dichloroethane 810 DNE ND 8.2 1/1 8.2-8.2 8.2 0.01012 0
7-33 (UF)
1,1-Dichloroethene 0.044 7 ND 9.4 1/1 9.4-94 9.4 213.636 1.34286
R Factor/Weighted MCL 213.646 1.34286

007G003549 1,1-Dichloroethane 810 DNE ND 44.2 1/1 44.2-44.2 44.2 0.05457 0

7-35 (UF)
1,1-Dichloroethene 0.044 7 ND 79.7 1/1 79.7-79.7 79.7 1,811.36 11.3857
Carbon tetrachloride 0.16 5 ND 10.3 1/1 10.3-10.3 10.3 64.375 2.06
Chlorobromomethane DNE DNE ND 31.9 1/1 31.9-31.9 31.9 0 0
Trichloroethene 1.6 5 ND 117 RY 117.0-117. 117 73.125 23.4
cis-1,2-Dichloroethene 61 70 ND 9.9 1/1 9.9-9.9 9.9 0.16262 0.14171
R Factor/Weighted MCL 1,949.08 36.9874

007G003760 ND
7-37 (MF) .
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G003934 Trichloroethene 1.6 5 D 6.5 1/1 6.5-6.5 6.5 4.0875 1.308

7-39 (UF)
R Factor/Weighted MCL

R Factor/Weighted MCL . 0.00206 0
007G004143 Trichloroethene 1.6 5 ND 20 /1 20.0-20.0 20 12.5 4
7-41 (UF)

cis-1,2-Dichloroethene 61 70 ND 1.7 1/1 1.7-1.7 1.7 0.0282 0.02457

R Factor/Weighted MCL 12.5282 4.02457

007G004346 ND
7-43 (UF) )

007G004545 ND
7-45 (UF)
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (.g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G004746 Trichloroethene 1.6 5 ND 5017 1711 5.0-5.0 5 3.125 1
7-47 (UF)

R Factor/Weighted MCL 3.125 1

007G004934 Trichloroethene 1.6 5 ND 8.1 171 8.1-8.1 8.1 5.08125 1.626

7-49 (UF)
R Factor/Weighted MCL 5.08125 1.626

007G005154 ND
7-51 (MF)

007G005364 ND
7-53 (MF)

007G005560 ND
7-55 (MF)

007G005757 Chloroform 0.15 100 6 1/1 6.0-6.0 6 40 0.06
7-57 (MF)
Tetrachloroethene 1.1 5 ND 42.6 1/1 42.6-42.6 42.6 38.7273 8.52
Trichloroethene 1.6 5 ND 128 1/1 128.0-128. 128 80 25.6
R Factor/Weighted MCL 158.727 34.18

AA-17



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G005965 Carbon tetrachloride 0.16 5 ND 107 11 1.0-1.0 1 6.25 0.2
7-59 (LF)
Chloroform 0.15 100 ND 1.1 171 L1141 1.1 7.33333 0.011
Trichloroethene 1.6 5 ND 13.8 1/1 13.8-13.8 13.8 8.625 2.76
cis-1,2-Dichloroethene 61 70 ND 473 171 47.3-47.3 47.3 0.77541 0.67571

22.9837 3.64671

007G006157 ND
7-61 UF)

007G006176 ND
7-61 (LF)

AA-18



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (xg/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G006345 cis-1,2-Dichloroethene 61 70 ND 327 171 3232 32 0.05246 0.04571
7-63 (UF)

R Factor/Weighted MCL 0.05246 0.04571

007G006445 1,1-Dichloroethene 0.044 7 ND 2517 11 2.5-2.5 2.5 56.8182 0.35714
7-64 (UF)
Benzene 0.36 5 ND 375 1/1 37.5-37.5 37.5 104.167 7.5
Ethylbenzene 1,300 700 ND 47 in 4.7-4.7 4.7 0.00362 0.00671
Styrene 1,600 100 ND 2117 1/1 2.1-2.1 2.1 0.00131 0.021
Tetrachloroethene 1.1 5 ND 1.8 17J 171 1.8-1.8 1.8 1.63636 0.36
Toluene 750 1,000 ND 18.6 1/1 18.6-18.6 18.6 0.0248 0.0186
Xylenes (total) 12,000 10,000 ND 6.4 1/1 6.4 6.4 0 0
Trichloroethene 1.6 5 ND 82.1 1/1 82.1-82.1 82.1 51.3125 16.42
cis-1,2-Dichloroethene
61 70 ND 1.6 ] 1/1 1.6-1.6 1.6 0.02623 0.02286
R Factor/Weighted MCL
213.99 24,7063

007G006467 Chloroform 0.15 100 ND 9.8 171 9.8-9.8 9.8 65.2667 0.0979
7-64 (LF)
Trichloroethene 1.6 5 ND 18.8 /1 18.8-18.8 18.8 11.75 3.76
R Factor/Weighted MCL 77.0167 3.8579

AA-19



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

ND
007G006567
7-65 (LF)

007G006663 1,1-Dichloroethene 0.044 7 ND 091 1/1 0.9-0.9 0.9 19.5455 0.12286

7-66 (LF)
R Factor/Weighted MCL ND 19.5455 0.12286

007G006756 ND
7-67 (MF)

007G006765 ND
7-67 (LF)

AA-20



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G006848 1,1-Dichloroethane 810 DNE ND 1.9 71 1.9-1.9 1.9 0.00235 0
7-68 (UF)

1,1-Dichloroethene 0.044 7 ND 3.2 1/1 3.2-3.2 3.2 72.2727 0.45429
Acetone 3,700 DNE ND 200 171 200.0-200. 200 0.05405 0
Trichloroethene 1.6 5 ND 2.6 1/1 2.6-2.6 2.6 1.63125 0.522
R Factor/Weighted MCL 73.9604 0.97629

007G006858 1,1-Dichloroethane 810 DNE ND 2.4 11 2424 2.4 0.00294 0

7-68 (MF)
1,1-Dichloroethene 0.044 7 ND 4.3 171 4.34.3 4.3 98.4091 0.61857
Acetone 3,700 DNE ND 1380.0 D 171 1380.0-138 1,380 0.37297 0
Trichloroethene 1.6 5 ND 1.6 7J 11 1.6-1.6 1.6 1 0.32
R Factor/Weighted MCL 99.785 0.93857

AA-21



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (.g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G006869 1,1-Dichloroethene 0.044 7 ND 23 1] 1/1 2.3-2.3 2.3 52.2727 0.32857
7-68 (MF)

. Carbon tetrachloride 0.16 5 ND 23.2 1/1 23.2-23.2 23.2 145 4.64
Chloroform 0.15 100 ND 224 il 22.4-22.4 22.4 149.333 0.224
Trichloroethene 1.6 5 ND 1.2 7 1/1 1.2-1.2 1.2 0.75 0.24

5.43257

R Factor/Weighted MCL

007G006878 Carbon tetrachloride 0.16 5 ND 6.5 1/1 6.5-6.5 6.5 40.375 1.292
7-68 (LF)
Chloroform 0.15 100 ND 8.1 1/1 8.1-8.1 8.1 53.8667 0.0808
Trichloroethene 1.6 5 ND 6.4 1/1 6.4-6.4 6.4 4.0125 1.284
cis-1,2-Dichloroethene 61 70 ND 5.1 1/1 5.1-5.1 5.1 0.08393 0.07314
R Factor/Weighted MCL 98.3381 2.72994

007G006888 Carbon tetrachloride 0.16 5 ND 14 71 1.4-1.4 14 8.75 0.28
7-68 (LF)
Chloroform 0.15 100 ND 397 1 3.9-3.9 39 26 0.039
R Factor/Weighted MCL 34,75 0.319

AA-22



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (g/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event

Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G006990 Trichloroethene 1.6 5 ND 1671 1/1 1.6-1.6 . 1.6 1 0.32
0.32

7-69 (LF)
R Factor/Weighted MCL 1

007G007068 1,1-Dichloroethene 0.044 7 ND 431 171 4.3-4.3 4.3 97.7273 0.61429
7-70 (MF)
Chloroform 0.15 100 ND 474 171 47.4-47.4 47.4 316 0.474
Trichloroethene 1.6 5 ND 190.0 J 1/1 190.0-190. 190 118.75 38
532.477 39.0883

R Factor/Weighted MCL

AA-23



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (zg/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
007G007146 1,1-Dichloroethane 810 DNE ND 177 1/1 1.7-1.7 1.7 0.0021 0
7-71 (UF)

Acetone 3,700 DNE ND 1020.0 DJ 11 1020.0-102 1,020 0.27568 0
0.27778 0

R Factor/Weighted MCL

007G007188 1,1-Dichloroethene 0.044 7 ND 2.6 1/1 2.62.6 2.6 60 0.37714
7-71 (LF) :
Carbon tetrachloride 0.16 5 ND 34.3 1/1 34.3-34.3 343 214.375 6.86
Chloroform 0.15 100 ND 15.9 1/1 15.9-15.9 15.9 106 0.159
Trichloroethene 1.6 5 ND 14 1/1 14.0-14.0 14 8.75 2.8

R Factor/Weighted MCL

007G007268 1,1-Dichloroethene 0.044 7 ND 1.6 1 1/1 1.6-1.6 1.6 36.3636 0.22857
7-72 (MF)
Carbon tetrachloride 0.16 5 ND 10.3 1/1 10.3-10.3 10.3 64.375 2.06
Chloroform 0.15 100 ND 30.6 1/1 30.6-30.6 30.6 204 0.306
Trichloroethene 1.6 5 ND 122 171 122.0-122. 122 76.25 24.4
R Factor/Weighted MCL 380.989 26.9946

AA-24



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G007368 Acetone 3,700 DNE ND 164 171 164.0-164. 164 0.04432 0
7-73 (MF)
Chloroform 0.15 100 ND 2.1 111 2.122.1 2.1 14 0.021
Trichloroethene 1.6 5 ND 15.3 /1 15.3-15.3 15.3 9.5625 3.06
R /Weighted MCL

007G 007468 1,1-Dichloroethene 0.044 7 ND 147 11 1.4-1.4 1.4 31.8182 0.2
7-74 (MF)
Chloroform 0.15 100 ND 431 11 4343 4.3 28.6667 0.043
Trichloroethene 1.6 5 ND 47.4 11 47.4-47 4 47.4 29.625 9.48

R Factor/Weighted MCL

007G007559 Benzene 0.36 5 ND 147 1/1 1.4-1.4 1.4 3.88889 0.28
7-75 (UF)
Toluene 750 1,000 ND 14 7J 171 1.4-1.4 1.4 0.00187 0.0014
R Factor/Weighted MCL 3.89076 0.2814

AA-25



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (g/L) — Hits Only

Initial Confirm.

9.8 1/1 9.8-9.8 9.8 6.15 1.968

007G007680 Trichloroethene 1.6 5 ND

7-76 (LF)
6.15 1.968

R Factor/Weighted MCL

007G007868 Chloroform 0.15 100 ND 11.5 1/1 11.5-11.5 11.5 76.6667 0.115
7-78 (LF)

Trichloroethene 1.6 5 ND 23] 1/1 2.323 2.3 1.4375 0.46

78.1042 0.575

R Factor/Weighted MCL

007G008066 1,1-Dichloroethene 0.044 7 ND 14.2 171 14.2-14.2 14.2 322.727 2.02857
7-80 (MF)
Chloroform 0.15 100 ND 3317 1/1 3.3-3.3 3.3 22 0.033
Trichloroethene 1.6 5 ND 26.2 171 26.2-26.2 26.2 16.375 5.24
R Factor/Weighted MCL 361.102 7.30157

AA-26



Table A-1
Area A (SWMUs 7, 15, and 21)
. Fluvial Deposits Groundwater Analytical Results («g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

SWMU 15Well Data’

015GO1UF Barium 2,600 2,000 232 NS NS 229 NS NS n 229 229 0.1 0.1

Benzene 0.36 5 ND NS NS 4600.0 D 3,700 2800.0 E 3/3 2800.00- 3,700 12,777.8 920.0
4600.00

Cobalt 2,200 DNE 16.2 NS NS 9917 NS NS 1/1 9.9 9.9 0.0 0.0
Ethylbenzene 1,300 700 ND NS NS 66 280 J 130 3/3 28.00 - 130.00 74.7 0.1 0.2
Lead , DNE 152 6.6 NS NS 6.2 NS NS 1/1 6.2 6.2 0.9 04
Phenol 22,000 DNE ND NS NS 16 NS NS 1/1 16 16 0.0 0.0
Selenium 180 50 ND NS NS 9.8 NS NS 1/1 9.8 9.8 0.1 0.2
Silver 180 DNE ND NS NS 5017 NS NS RY 5 5 0.0 0.0
TPH - Diesel Range 100 DNE ND NS NS 110 NS NS 1/1 110 110 1.1 0.0
Organics
Toluene 750 1,000 ND NS NS 100 U 2000 U 1.6 7 1/3 1.6 35.5 0.0 0.0
Vanadium 260 DNE 17.4 NS NS 133 J NS NS 17 13.3 13.3 0.1 0.0
R Factor/Weighted MCL 12,780.2 920.9

AA-27



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

015G02UF 1,1-Dichloroethane 810 DNE ND NS NS 50.0 U 4017 8.4 2/3 4.00-8.40 12.5 0.0 0.0
1,2-Dichloroethene (total) 55 70 ND NS NS 50.0 U 1.0 J 3.1 2/3 1.00-3.10 9.7 0.1 0.0
2-Hexanone DNE DNE ND NS NS 500 U 80 250 U 1/3 80 39.2 0.0 | 0.0
Acetone 3,700 DNE ND NS NS 240 100 U 500U 13 240 90 0.1 0.0
Arsenic 3.5 50 3.5 NS NS 357 NS NS 171 3.5 3.5 1.0 0.1
Barium 2,600 2,000 232 NS NS 312 NS NS 17 312 312 0.1 0.2
Benzene 0.36 5 ND NS NS 16.0 J 16 34 3/3 16.00 - 34.00 22 944 6.8
Cobalt 2,200 DNE 16.2 NS NS 8817 NS NS 1/1 8.8 8.8 0.0 0.0
Ethylbenzene 1,300 700 ND NS NS 62.0 71 5017 92 3/3 5.00-92.00 53 0.1 0.1
Naphthalene 1,500 DNE ND NS NS 2017 NS NS 1/1 2 2 0.0 0.0
TPH - Diesel Range 100 DNE ND NS NS 190 NS NS 1/1 190 190 1.9 0.0
Organics
Toluene 750 1,000 ND NS NS 50.0 U 1.0 3.0 2/3 1.00-3.00 9.7 0.0 0.0
Xylene (Total) 12,000 10,000 ND NS NS 500 U 8.0 7J 12 2/3 8.00-12.00 15 0.0 0.0
BEHP 4.8 DNE ND NS NS 1.07 NS NS 1/1 1 1 0.2 0.0
R Factor/Weighted MCL 97.9 7.2
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

015G03UF Acetone 3,700 DNE ND NS NS 68 100 U 500 U 1/3 68 32.7 0.0 0.0
Barium 2,600 2,000 232 NS NS 309 NS NS 1/1 309 309 0.1 0.2
Chromium 180 100 39.8 NS NS 65.2 NS NS 171 65.2 65.2 0.4 0.7
Cobalt 2,200 DNE 16.2 NS NS 152§ NS NS 171 15.2 15.2 0.0 0.0
Lead DNE 152 6.6 NS NS 6.6 NS NS in 6.6 6.6 1.0 0.4
Nickel 730 100 334 NS NS 39217 NS NS 171 39.2 39.2 0.1 0.4
Selenium 180 50 ND NS NS 1.4 NS NS 1/1 1.4 1.4 0.0 0.0
Vanadium 260 DNE 17.4 NS NS 3427 NS NS 11 34.2 34.2 0.1 0.0
BEHP

4.8 DNE ND NS NS 1.0J NS NS 171 1 1 0.2 0.0
R Factor/Weighted MCL 1.9 1.7

015G04UF Acetone 3,700 DNE ND NS NS 120 100 U 50.0 U 1/3 120 50 0.0 0.0
Arsenic 3.5 50 35 NS NS 2017 NS NS 1/1 2 2 0.6 0.0
Barium 2,600 2,000 232 NS NS 59.9 1 NS NS 1/1 59.9 59.9 0.0 0.0
R Factor/Weighted MCL 0.6 0.1

AA-29



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Imitial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

SWMU 15 DPT Data®

15G02 ND NA NA NA NA NA
15-2 (MF)

15G0445 Styrene 1,600 ND 5.5 NA NA NA 0.003438 0.055
15-4 (MF)
Xylene(total) 12,000 10,000 ND 9.4 NA NA NA 0.0008 0.00094
R Factor/Weighted MCL 0.004221 0.05594

15G0650 ND ND NA NA NA 0 0

15-6 (MF)
R Factor/Weighted MCL 0 0

15G0843 Benzene 0.36 5 ND 176 NA NA NA 488.888889 35.2

15-8 (MF) .
Ethylbenzene 1,300 700 ND 17.7 NA NA NA 0.0136154  0.0252857143
R Factor/Weighted MCL 488.902504  35.2252857143

AA-30



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (xg/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Mean R Fact M Fact

15G1045 Benzene 0.36 5 ND 9.8 NA NA NA 27.2222222 1.96
15-10 (MF)
Toluene 750 1,000 ND 12.9 NA NA NA 0.0172 0.0129
Xylene(total) 12,000 10,000 ND 10.4 NA NA NA 0.0009 0.00104
Isopropylbenzene/Bromo ND 5.1 NA NA NA 0 0
benzene
R Factor/Weighted MCL 27.2402889 1.97394

15G1243 Benzene 0.36 5 ND 399 NA NA NA 1,108.3333 79.8
15-12 (MF)
Ethylbenzene 1,300 700 ND 140 NA NA NA 0.10769231 0.2
Xylene(total) 12,000 10,000 ND 21.5 NA NA NA 0.001792 0.00215
Isopropylbenzene/Bromo ND 20.6 NA NA NA 0 0
benzene
n-propylbenzene ND 10 NA NA NA 0 0
1,2,4-Trimethylbenzene 300 ND 11.9 NA NA NA 0.0396667 0
R Factor/Weighted MCL 1,108.47 23,670

AA-31



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
15G1442 Benzene 0.36 5 ND 100 NA NA NA 277.777778 20
15-14 (UF) ’
Ethylbenzene 1,300 700 ND 330 NA NA NA 0.25384615  0.47142857143
Xylene(total) 12,000 10,000 ND 45 NA NA NA 0.00375 0.0045
n-propylbenzene ND 20.2 NA NA NA 0
R Factor/Weighted MCL 278.035374  20.4759285714

15G1649 Benzene 0.36 5 ND 48.8 NA NA NA 135.555556 9.76
15-16 (MF)
Toluene 750 1,000 ND 5 NA NA NA 0.006667 0.005
Ethylbenzene 1,300 700 ND 124 NA NA NA 0.0953846  0.17714285714
Xylene(total) 12,000 10,000 ND 12.5 NA NA NA 0.001042 0.00125
Isopropylbenzene/Bromo ND 6.9 NA NA NA
benzene
n-propylbenzene ND 20.3 NA NA NA
sec-Butlybenzene 61 ND 6.6 NA NA NA 0.10819672
R Factor/Weighted MCL 135.766845 9.94339285714

AA-32



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (zg/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
15G1845 Benzene 0.36 5 ND 13.9 NA NA NA 38.6111111 2.78
15-18 (MF)

Ethylbenzene 1,300 700 ND 81.7 NA NA NA 0.0628462  0.11671428571
Xylene(total) 12,000 10,000 ND 14.6 NA NA NA 0.001217 0.00146
n-propylbenzene ND 11 NA NA NA 0 0
sec-Butlybenzene 61 ND 5 NA NA NA 0.0819672 0

R Factor/Weighted MCL 38.7571411 2.89817428571

15G2045 Benzene 0.36 5 ND 9.7 NA NA NA 26.9444444 1.94
1520 MF)
Toluene 750 1,000 ND 20.4 NA NA NA 0.0272 0.0204
Ethylbenzene 1,300 700 ND 155 NA NA NA 0.11923077 0.22142857143
Xylene(total) 12,000 10,000 ND 41.9 NA NA NA 0.003492 0.00419
Isopropylbenzene/Bromo ND 6.2 NA NA NA 0 0
benzene
n-propylbenzene ND 28.5 NA NA NA 0 0
sec-Butlybenzene 61 ND 52 NA NA NA
R Factor/Weighted MCL 27.0943669 2.18601857143
SWMU 21 Well Data

AA-33



Table A-1
Area A (SWMUs 7, 15, and 21) ;
Fluvial Deposits Groundwater Analytical Results («g/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Fre Range Mean R Fact M Fact

AA-34



Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results («g/L) — Hits Only

Initial Confirm.
Well ID Analyte RBC MCL RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
021GO2LF Barium 2,600 2,000 232 NS NS 251 NS NS 1/1 251 251 0.1 0.1
Cobalt 2,200 DNE 16.2 NS NS 164 J NS NS 1/1 16.4 16.4 0.0 0.0
Lead DNE 0.125 6.6 NS NS 3.6 NS NS 1/1 3.6 3.6 0.6 0.2
Silver 180 DNE ND NS NS 4317 NS NS 11 4.3 4.3 0.0 0.0
Vanadium 260 DNE 17.4 NS NS 417 NS NS 1/1 4.1 4.1 0.0 0.0
R Factor/Weighted MCL 0.7 0.4

021G04UF

2-Hexanone
Acetone

Barium

Carbon tetrachloride
Cobalt

R Factor/Weighted MCL

DNE

3,700

2,600
0.16

2,200

DNE
DNE

2,000

DNE

ND NS NS 100 U 100 U 13.0 JB 1/3 13 7.7 0.0
ND NS NS 10.0 U 15 500 U 1/3 15 15 0.0
232 NS NS 168.0 J NS NS 171 168 168 0.1
ND NS NS 207 3.0 7.2 3/3 2.00-7.20 4.1 45.0
16.2 NS NS 23.0 J NS NS 1/1 23 23 0.0
45.1

0.0

0.0

0.1

1.4

0.0

15

SWMU 21 DPT Data“

21G0348
21-3 (MF)

R Factor/Weighted MCL

ND 0
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Table A-1
Area A (SWMUs 7, 15, and 21)
Fluvial Deposits Groundwater Analytical Results (ug/L) — Hits Only

Initial Confirm.

Well ID Analyte RBC MCL’ RC Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
21G0540 Dichlorofluoromethane 390 NS 5.4 NA NA NA 0.0138462 ??
21-5 (UF)

Carbon tetrachloride 0.16 5 NS 5 NA NA NA 31.25 1
R Factor/Weighted MCL 31.26 1

Risk-based concentration from Risk-Based Concentration Table (U.S. EPA, December 22, 1997).

Maximum Contaminant Level from U.S. EPA Drinking Water Regulations and Health Advisories (U.S. EPA, October 1996).

Reference concentration (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial deposits.
R factor is the cumulative RBC exceedance based on maximum detection of compounds.

M factor is the cumulative MCL exceedance based on maximum detection of compounds.

Non-detect

Not sampled

Not applicable

Does not exist.

Estimated value because one or more quality control criteria were not met.

The analyte was found in the associated lab blank as well as the sample.

Analyte analyzed at a secondary dilution factor.

Analyte not detected. Value indicates method reporting limit.

Treatment Technology Action Level (TTAL)

SWMU 7 DPT data presented in the columns labeled "Initial Event, Confirmatory Event, Event 1, Event 2 and Event 3" correspond with DPT sampling events conducted in 11/94, 5/95, 11/95, 2/96, and 2/97,
respectively.

SWMUs 15 and 21 DPT data presented in the "Initial Event” column represents data collected in May 1995.

One half of the detection limit has been used for "non-detects" to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.
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Table A-2
Area B (SWMU 3 and 40)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial-Eve. Conf. Eve.  Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

SWMU 3

‘Well Data

Acetone 3,700 DNE ND 100 U NS 160 100 U NS 1/4 160.0-160. 48.8 0.04324 0

Barium 2,600 2,000 232 112.0 J NS NS NS NS 171 112.0-112. 112 0.04308  0.056

Chloroform 0.15 100 ND 100 U NS 2017 100 U NS 1/4 2.0-2.0 3.6 13.3333  0.02
003G04LF Chromium 180 100 39.8 5117 NS NS NS NS 1/1 5.1-5.1 5.1 0.02833  0.051

Cobalt 2,200 DNE 16.2 521 NS NS NS NS 1/1 5.2-5.2 5.2 0.00236 O

Lead DNE 152 6.6 2017 NS NS NS NS 1/1 2.0-2.0 2 0.30303  0.13333

R Factor/Weighted MCL 13.7533  0.26033

AB-1



Table A-2
Area B (SWMU 3 and 40)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve.  Event 1 Event 2 Event 3 Freq Mean R Fact M Fact

Lead DNE 15 6.6 3.5 NS NS NS NS 171 3.535 3.5 0.5303 0.23333

Methylene chloride 4.1 5 ND 100 U NS 36.0 J 100 U NS 1/3 36.0-36.0 153 8.78049 7.2
003GOSMF  bis(2- 4.8 DNE ND 1.0 NS NS NS NS 1/1 1.0-1.0 1 0.20833 0

Ethylhexyl)phthalate

(BEHP)

R Factor/Weighted MCL
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Table A-2
Area B (SWMU 3 and 40)
Fluvial Deposits Groundwater Monitoring Results (ug/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve.  Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

Acetone 3,700 DNE ND 3407 NS 100 U 100 UJ NS 173 34.034.0 147 0.00919 0
Arsenic 35 50 3.5 207 NS NS 317 NS 212 2031 26 0.88571  0.062
Barium 2,600 2,000 232 7137 NS NS 7857 NS 212 713785 74.9 0.03019  0.03925

oGMGoTME  Benzene 0.36 5 ND 100U NS 1.0 7 100U NS 1/3 1010 37 277778 0.2

(GM-7) Chromium 180 100 39.8 6.0 1 NS NS 50U NS 12 6060 43 003333 0.06
Lead DNE 152 6.6 5.8 NS NS 2173 NS 212 2158 4 0.87879  0.38667
Zinc | 11,000  DNE 39.8 18171 NS NS 50 U NS 12 18.1-18.1  10.3 0.00165 0
R Factor/Weighted MCL 4.61664  0.74792

SWMU 3 DPT Datab

3GHO0245 ND
(3-2)

3GH0447 ND
349

3GHO0645 ND
(3-6)

3GHO0848 ND

(3-8)
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Table A-2
Area B (SWMU 3 and 40)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Event 1 Event 2 Event 3

3GH1040 ND
(3-10)

SWMU 40 Well and DPT Data®

40-1 ND

40-3 ND

40-5 ND

40-7 ND

AB-4



Table A-2
Area B (SWMU 3 and 40)
Fluvial Deposits Groundwater Monitoring Results (g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact
40-18 m,p-Xylenes 12,000 10,000 ND 10 0.001
1,2,4 Trimethylebenze 12 DNE ND 5 0.42
R Factor/Weighted MCL 0.42

RBC — Risk-based concentration from Risk-Based Concentration Table (U.S. EPA, December 22, 1997).

MCL — Maximum Contaminant Level from U.S. EPA Drinking Water Regulations and Health Advisories (U.S.EPA, October 1996).

RC - Reference concentration (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial
deposits.

Rfact - R factors is the cumulative RBC exceedance based on maximum detection of compound.

Mfact —_ M factor is the cumulative MCL exceedance based on maximum detection of compound.

ND — Non-detect

NS — Not sampled

NA - Not applicable

DNE - Does not exist

J - Estimated value because one or more quality control criteria were not met.

B — The analyte was found in the associated lab blank as well as the sample.

D - Analyte analyzed at a secondary dilution factor.

8) - Analyte not detected. Value indicates method reporting limit.

a — Treatment Technology Action Level (TTAL)

b - SWMU 3 DPT data presented in the column labeled "Initial Event” was collected in November 1994,

c — SWMU 40 DPT data presented in the column labeled "Initial Event" was collected in May 1995.

One half of the detection limit has been used for "non-detects” to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.
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Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

SWMU 5

Well Data

2-Butanone (MEK) 1,900 DNE ND 100 U NS 27 100 U 100 U 1/5 27.0-27.0 10.9 0.01421 0

Barium 2,600 2,000 232 1120 7J NS NS NS NS 1/1 112.0-112. 112 0.04308 0.056
005G02UF

Cadmium 18 5 3.9 5417 NS NS NS NS 1/1 5.4-54 5.4 0.3 1.08

R Factor/Weighted MCL 0.35729 1.136

Acetone 3,700 DNE ND 100 UJ NS 54 100 U 100 U 1/5 54.0-54.0 18.8 0.01459 0

Barium 2,600 2,000 232 50.8 J NS NS NS NS 1/1 50.8-50.8  50.8 0.01954 0.0254
005GO04UF

Carbon tetrachloride 0.16 5 ND 100 U NS 100 U 100 U 1.07J 2/5 1.0-1.2 34 7.5 0.24

R Factor/Weighted MCL

AC-1



Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results («g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

Barium 2,600 2,000 232 76.8 1 NS NS NS NS 11 76.8-76.8  76.8 0.02954 0.0384
Carbon tetrachloride 0.16 5 ND 307 NS 507 4.0 J 607 4/4 3.0-6.0 4.5 375 1.2
Cobalt 2,200 DNE 16.2 871 NS NS NS NS n 8.7-8.7 8.7 0.00395 0

005G4AUF
bis(2- 4.8 DNE ND 30 NS NS NS NS 171 3.0-3.0 3 0.625 0
Ethylhexyl)phthalate
(BEHP)

38.1585 1.2384

DPT Data”

5GH0243 ND
(5-2)

5GHO0446 ND
(5-9)

5GH0647 ND

(5-6)
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Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial Eve, Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

5GH0854 ND
(5-8)

S5GH1040 ND
(5-10) -

SGH1149 ND
(5-11)

5GH1326 ND
5-13

SWMU 27

DPT Data®

027G000244

027G000644

27-6) ND

AC-3



Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results (xg/L)

Analyte RBC MCL RC Initial Eve. Conf. Eve. Eventl Event 2 Event 3 Fre Range Mean R Fact M Fact

027G000944

27-9) ND

SWMU 60

Well Data

Barium 2,600 2,000 232 736 NS NS NS NS 171 736.0-736. 736 0.28308 0.368

Chloroform 0.15 100 - ND 100 U NS 1.07J 100 U 100 U 1/4 1.0-1.0 4 6.66667 0.01
060GO2LF

Lead DNE 15 6.6 497 NS NS NS NS 1/1 4.9-49 4.9 0.74242 0.32667

R Factor/Weighted MCL 7.69217 0.70467

Barium (Ba) 2,600 2,000 232 73.7 17 NS NS NS NS /1 73.7-73.7  73.7 0.02835 0.03685

060GO4LF
R Factor/Weighted MCL 0.02835 0.03685

DPT Data’
perbate

60GHO0232 ND

(60-2)

AC-4



Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

60GHO0348 ND
(60-3)

60GHO0747 ND
(60-7

Background Well ClusterS

0BGGOSLF Tetrachloroethene

DPT Data

BG5G005 ND
BGS5-2)

BG5G07 ND
(BG5-4)

007G00J2 ND

BGS5-6)

AC-5



Table A-3
Area C (SWMUs 5, 27, 60,and BG-5)
Fluvial Deposits Groundwater Monitoring Results (.g/L)

Well ID Analyte RBC MCL RC Initial Eve. Conf. Eve. Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

007G00J4 Tetrachloroethene 1.1 5 ND 729 663 145.8
BGS-8) Trichloroethene 1.6 5 ND 5.5 3.4 1.1
Total 666.4 1.1

007G00J6 ND
(BG5-10)
Notes:
RBC — Risk-based Concentration Table (U.S. EPA Region, December 22, 1997).
MCL — Maximum Contaminant Level from Drinking Water Regulations and Health Advisories (October 1996, USEPA Office of Water, Drinking Water Regulations and Health Advisories).
RC - Rreference concentration (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial
deposits.
Rfact - R factors are the cumulative RBC exceedances based on maximum detection of compounds.
Mfact . — M factor is the cumulative MCL exceedance based on maximum detection of compounds.
ND - Non-detect
NS - Not sampled
NA - Not applicable
DNE - Does not exist.

J - Estimated value because one or more quality control criteria were not met.

B - The analyte was found in the associated lab blank as well as the sample.

D - Analyte analyzed at a secondary dilution factor.

U - Analyte not detected. Value indicates method reporting limit.

a - Treatment Technology Action Level (TTAL)

b - SWMU 5 and 60 DPT data presented in the column labeled "Initial Event" were collected in November 1994.

c - SWMU 27 DPT data presented in the column labeled "Initial Event” were collected in June 1995.

d - BG-5 DPT data presented in the column labeled "Initial Event” were collected in June 1995 (BG-1 through BG-4), October 1995 (BG-10), and February 1997 (BG-5 through BG-9).
One half of the detection limit has been used for “non-detects” to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.
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Table A-4
Area D (North Fuel Farm)
Fluvial Deposits Groundwater Monitoring Results (ug/L)

Well ID Analyte RBC MCL RC Init. Event Conf. Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

North Fuel Farm

DPT Data”

2FF46° Trichloroethene 1.1 5 ND 6.8 6.2 1.4

NFFS002 ND

NFFS006 ND

NFFS008 ND

NFFS010 ND

NFFS012 ND

NFFS014 ND

NFFS016 ND




Table A-4
Area D (North Fuel Farm)
Fluvial Deposits Groundwater Monitoring Results (ug/L)

Well ID Analyte RBC MCL RC Init. Event Conf. Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

NFFS026 ND
Notes
RBC - Risk-Based Concentration Table (U.S. EPA, December 22, 1997).
MCL - Maximum Contaminant Level from U.S.EPA Drinking Water Regulations and Health Advisories (U.S. EPA, October 1996).
RC - Reference concentration (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial
deposits.
Rfact - R factor is the cumulative RBC exceedance based on maximum detection of compounds.
Mfact - M factor is the cumulative MCL exceedance based on maximum detection of compounds.
ND - Non-detect
a — DPT data presented in the column labeled "Initial Event" represents the DPT collected at the North Fuel Farm.

One half of the detection limit has been used for "non-detects" to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.
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Table A-5
Area E (SWMUs 1 and 62) Groundwater Monitoring and DPT Results (ug/L)
Organics, Inorganics, and R Factors

Well ID Analyte RBC MCL RC Initial Even. Confir. Even. Event1 Event2 Event 3 Freq Range Mean R Fact M Fact

SWMU 1

DPT Data”

1GH0150

a-1) ND

1GHO0350

-3 ND

62G04042 ND
62-4)

62G06038 ND

(62-6)
Notes:

RBC - Risk-based concentration from Risk-Based Concentration Table (U.S.EPA, December 22, 1997).

MCL — Maximum Contaminant Level from U.S. EPA Drinking Water Regulations and Health Advisories (U.S.EPA, October 1996).

RC - Reference concentration (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial
deposits.

Rfact - R factor is the cumulative RBC exceedance based on maximum detection of compounds.

Mfact - M factor is the cumulative MCL exceedance based on maximum detection of compounds.

ND - Non-detect

a - SWMU 1 and 62 DPT data presented in the columns labeled "Initial event" correspond with DPT sampling events conducted in November 1995 and May 1995, respectively.

One half of the detection limit has been used for "non-detects" to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.

AE-1



This page intentionally left blank.

AE-2



Table A-6
Area F (SWMU 8)
Fluvial Deposits Groundwater Monitoring Results (g/L)

Conf.
Well ID Analyte RBC MCL RC Init. Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact
SWMU 8
Well Data

Acetone 3,700 DNE ND 100 U NS NS 19,000 100 U 1/3 19000.0-19 6,336.7 5.13514 0 v

Barium 2,600 2,000 232 743 J NS NS NS 102.0 J 2/2 74.3-102.0 88.2 0.03923 0.051

Beryllium 0.016 4 ND 1.0 U NS NS NS 0717 172 0.7-0.7 0.6 41.875 0.1675
008GO2FL Chromium 180 100 39.8 50U NS NS NS 17.2 172 17.2-17.2 9.9 0.09556 0.172

Cobalt 2,200 DNE 16.2 500U NS NS NS 82 1] 12 8.2-8.2 5.4 0.00373 0

Lead DNE 152 6.6 3.8 NS NS NS 77 U 172 3.8-3.8 3.8 0.57576 0.25333

Nickel 730 100 33.4 15.0 U NS NS NS 16.6 1 1/2 16.6-16.6  12.1 0.02274 0.166

AF-1



Table A-6
Area F (SWMU 8)
Fluvial Deposits Groundwater Monitoring Results (ug/L)

Conf.
Well ID Analyte RBC MCL RC Init. Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

Acetone 3,700 DNE ND 100 U NS 210U 10.0 U 42 1/4 42.0-42.0 156 0.01135 0

Barium 2,600 2,000 232 5741 NS NS NS 56.0 J 2/2 56.0-57.4  56.7 0.02208 0.0287

Chromium 180 100 39.8 57 7% NS NS NS 48 U 172 5.7-5.7 4.1 0.03167 0.057
008GO3FL

Copper 1,500 1,300 5.6 5817 NS NS NS 158 U 2/4 5.8-5.8 6.9 0.00387 0.00446

Lead DNE 152 6.6 2717 NS NS NS 26 U 12 2.72.7 2 0.40909 0.18

R Factor/Weighted MCL 0.47806 0.27016

Arsenic 3.5 50 ND 2.0 UJ NS NS NS 157 172 1.5-1.5 1.3 0.42857 0.03
Barium 2,600 2,000 232 50.1J NS NS NS 389 17 2/2 38.9-50.1 445 0.01927 0.02505
?gl\l\/;{(l;ll)lFL Beryllium 0.016 4 ND 1.0 U NS NS NS 0217 172 0.2-0.2 0.3 10.625 0.0425
Chromium 180 100 39.8 827J NS NS NS 23.3 2/2 8.2-23.3 15.8 0.12944 0.233
Cobalt 2,200 DNE 16.2 500 NS NS NS 291J 1/2 2.92.9 2.7 0.00132 0
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Table A-6
Area F (SWMU 8)
Fluvial Deposits Groundwater Monitoring Results («g/L)

Conf.
Well ID Analyte RBC MCL RC Init. Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

DPT Data

8GH0226 ND
8-2

8GHO0426 ND
(84

8GH0632 ND
(

8GHO0827 ND

(8-8)
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Table A-6
Area F (SWMU 8)
Fluvial Deposits Groundwater Monitoring Results (ug/L)

Conf.
Well ID Analyte RBC MCL RC Init. Event Event Event 1 Event 2 Event 3 Freq Range Mean R Fact M Fact

8GH1027 ND
(8-10)

Notes.

RBC —  Risk-based concentration from Risk-Based Concentration Table (U.S. EPA, December 22, 1997).

MCL —  Maximum Contaminant Level from Drinking Water Regulations and Health Advisories (U.S. EPA, October 1996).

RC —  Reference concentrations (background). The RC is two times the mean concentration of a constituent detected in samples collected from background monitoring wells that are screened in the fluvial deposits.
Rfact — R factor is the cumulative RBC exceedance based on maximum detection of constituents.

Mfact — M factor is the cumulative MCL exceedance based on maximum detection of constituents.

ND —  Non-detect

NS —  Not sampled

NA —  Not applicable

DNE —  Does not exist

J —  Estimated value because one or more quality control criteria were not met.

B —  The analyte was found in the associated lab blank as well as the sample.

D —  Analyte analyzed at a secondary dilution factor.

§) —  Analyte not detected. Value indicates method reporting limit.

a —  Treatment Technology Action Level (TTAL)

b — SWMU 8 DPT data presented in the column labeled "Initial Event" were collected in November 1994.

One half of the detection limit has been used for "non-detects" to calculate the mean, which may result in the mean values exceeding the range of listed concentrations.
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Appendix B
Boring, Well Construction, and Geophysical Logs
e Loess Wells
o Upper Fluvial Wells
e Lower Fluvial Wells
e Cockfield Formation Wells



Loess
Boring/Well Construction Logs



N Eper©

Monitoring Well 007GOILS

Project: NSA Memphis

Location: Miington, TN. SWMU#7 — Buldng N—126

Project No.. 0094

Surface Elevation: 28315 feet ms/

Started at 10/5 on 2-07-95

- TOC Elevation: 284.74 feet ms!

Completed at on 2-1-95

Depth to Groundwater: 200 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 263.64 feet msl

Driling Company: North Star Driing

Total Depth: 214 feet

Geologist: Ben Brantley

Well Screen: 10.9 to 20.9 feet

o |z o= ol o, 2 WELL DIAGRAM
S IEle|&|=|3]|8 - L
- 8w|Bwl &l 3 ol 3 GEOLOGIC DESCRIPTION E
TW |3 3]> 8 o .
i |EEgg e | ) 0 1)z : o
D —
83 5 228 F| 2| 2| 5| B '-_‘U T
Clayey silt, grayish blue green, moist. Petroleum L» %
odor, k] o
@ N
()
o WL =
a Eo o g
5 1 |80 |B6 S S 2
. & [=d
L ' o
O % -~
0 % S
g @ 2
Clayey silt, moderate brown, medium stiff. Y [’
10—
ML
Clayey silt, moderate brown to dark yellowish
\ c o
brown, mottled pale yellowish brown. s S
5 o
15 2 | 100 ]| BG O N
> Q
Clayey silt, light brown to reddish brown, stiff, a-
dry. o
w
o
o
20 Clayey silt, moderate brown, stiff. _l_
3 |100| BG F262.2 =
Log information taken from the boring for the
Cockfield well at SWMU#7 site 1.
25—
30
35
40
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Venre Monitoring Well 007GO3LS
Project: NGA Memphis Location: Miington, TN. Buiding N-126
Project No: 0094 Surface Elevation: 28381 feet ms!
Started at 1630 on 2-07-95 TOC Elevation: 28347 feet msl
Completed at 500 on 2-1-95 Depth to Groundwater: 13.00 feet Measured: 3/31/95
Driling Method: Aotasonic Groundwater Elevation: 270.37 feet ms/
Driting Company: North Star Driling Total Depth: 214 feet
Geologist: Ben Brantley Wel Screen: 10.9 to 20.9 feet
o |2z |sl= 8| g E |  WELL DIAGRAM
El8ulBul G| & Bl 2|3 GEOLOGIC DESCRIPTION €
i og| 58 g g £|° = —
i HIEEEE g 7T
Clayey silt, moderate brown to moderate | 2.
yellowish brown, moist. ] N g
2 § =)}
e B PJ x
a. o5 0% (%)
= 2 I @
5 1 40 | BG b Sl 2
= % < [=4
o Sl s}
» e B c
5 HE 3
2, HEH
0 2 | 120 | B6
ML
s 2
o 8
a Q
15 3 |100; BG Clayey silt, olive black, moist, soft. g S
) > =)
5
o
S
4 o
20 4 90|86 J’_ =
262.4
Log information taken from the boring for the
Cockfield well at SWMU#7 Site 3.
25
30
35
40
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Venre Monitoring Well 007GO5LS
Project: NSA Memphis Location: Miington, TN. Buiding N—126
Project No: 0094 Surface Elevation: 282.79 feet ms!
Started at on 2-09-95 TQC Elevation: 28243 feet msl ,
Completed at on 2-09-95 Depth to Growndwater: feet Measured: 3/31/95
Driling Method: Rotasonic Groundwater Elevation: feet ms/
Driing Company: North Star Driling Total Depth: 20.76 feet
Geologist: Jack Carmichael Well Screen: 10.26 to 20.26 feet
o |2 1g|& 8| g A E | WELL DIAGRAM
(&) b w — +
- {18u|E 3 e GEOLOGIC DESCRIPTION =
= [Sulby 88| 8|83 .
nt Ex|22 2| Bl ol |8 o
as ([dojasunl o 3¢ & [0} 73] w
Clayey silt, moderate brown to yellowish brown, ' T .
trace of organics. o <l }E
@ < ©
o % 0 =
5] & »n g
1 | 75|86 S q 25
a o %5 c
5— o X X -2
< E g
5 B 2
n o] ks
s B F
NI 1 ]
10 2 60 | BG ML 4*7
c T
s 3
15 3 |100) B6 Clayey silt, dark yellowish brown, stiff, hard. g )
3
o
o
1
4 [ 80| BG 262.1
Log information taken from the boring for the
Cockfield well at SWMU#7 Site 5.
25—
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35
40—
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7,7, 5 Monitoring Well 007GOBLS
Project: NSA Memphis Location: Miington, TN. Buidng N—126
Project No.. 0094 Surface Elevation: 284.17 feet ms/
Started at 0820 on 2-10-95 TOC Elevation: 28637 feet ms!
Completed at 1010 on 2-10-95 Depth to Groundwater: 1249 feet Measured: 3/31/95
Driling Method: Rotasonic Groundwater Elevation: 27388 feet ms/
Driling Company: North Star Driling Total Depth: 20.6 feet
Geologist: Ben Brantley Well Screen: 101 to 201 feet
o l2-|gs|z| |89 o Z |  WELL DIAGRAM
5 Sw|Ey G| 5| Bl 2] 3 GEOLOGIC DESCRIPTION =
i 12252 2 g £| 2 =
I EHHEEIEE a [T [
Fill and brick. o \
£ >
1] &
o : E -~
1 |66 |BG Clayey silt, moderate yellowish brown, mottled E ; 2 % 2
with yellow gray. o Sl 2 2
c o pee c
[3) : )
wn % Fal
g :
= 5l
& oFs
10 2 70 | BG ML
S
o 2
g 3
[&) o
15 3 {7086 z S
5
/ S
o
4
4 {60 | BG -263.6
Log information taken from the boring for the
Cockfield well at SWMU#7 site 6.
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VanrE Monitoring Well 007GO7LS
Project: NSA Memphis Location: Milington, TN, Buiding N—126
Project No.. 0094 Surface Elevation: 282.47 feet ms/
Started at 1750 on 2-10-95 TOC Elevation: 284.44 feet msl
Completed at on 2-10-95 Depth to Groundwater: 10 feet Measured: 3/31/95
Driling Method: Rotasonic Groundwater Elevation; 27344 feet ms/
Driling Company: North Star Driling Total Depth: 20.7 feet
Geologist: Ben Brantley Well Screen: 102 to 20.2 feet
o2 ls|lEl_18]g S Z | WELL DIAGRAM
HBulEul &2 B8] 3 GEOLOGIC DESCRIPTION s
£ 22|32 2 g £ 5 & =]
bz 53|23 2| 5| 2|8 | B = | 1
‘Clayey silt, moderate yellowish brown, organics, 2
mottied with yellowish gray silt. 'g N
o N
o MR
T M
o ] B
5 1 | 125 | BG DA W
S BB
SR I
a S
— il 3
i\l .:- .:

ML

o
w

80 | BG Clayey silt, light olive gray to olive brown, soft,
moist.

le— 0.0t siot, PVC screen

20

=]
N
~
o
@
(]
I(——'— 10/20 sand ———)lbentonite seall( grout >

4 | 65 | B6 2618
Log information taken from the boring for the

Cockfield well at SWMU#7 site 7.
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LT

Monitoring Well 007GOSLS

Project: NSA Memphis

Location: Miington, TN Buidng N-126

Project No.. 0094

Surface Elevation: 28289 feet ms/

Started at 1550 on 2-11-95

TOC Elevation: 282.54 feet msl

Completed at on 2-25-95

Depth to Groundwater: 13.30 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 26924 feet msl

Driling Company: North Star Driling

Total Depth: 20.5 feet

Geologist: Ben Brantley

Well Screen: 10.0 to 20.0 feet

LITHOLOGIC
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY

SAMPLE

DEPTH
INFEET
PID (ppm)

GRAPHIC LOG

SOIL CLASS

‘ ) ‘ WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-msl)

5 1 |100| BG

15 3 |100( BG

20

ML

Clayey silt, moderate brown with yellow gray
streaks, moist, soft.

.
ORI

!
ARSI RRR,

%!
S

3

le— 0.0t siot, PC screen —>}< 2" D, Sch. 40 PVC riser >
DTN A ':;..:;...:..._]:.:;.
|(——— 10/20 sand ———»‘(— bentonite seal —>|

Silty clay, reddish brown, stiff and plastic.

Clayey silt, light brown with clay inclusions.

30—

35+

40

262.4
Log information taken from the boring for the

Cockfield well at SWMU#7 site O.
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Upper Fluvial Deposits
Boring/Well Construction Logs



7T

Monitoring Well 007GO1UF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No: 0094

Surface Elevation: 28361 feet ms/

Started at 1015 on 2-07-95

TOC Elevation: 285.00 feet ms!

Completed at on 2-25-95

Depth to Groundwater: 27.93 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.06 feet ms/

" Driing Company: North Star Driling

Total Depth: 40.8 feet

Geologist: Ben Brantley

Well Screen: 30.3 to 40.3 feet

o |2 |g|&|_|8]|a Z | WELL DIAGRAM
m(SulEwl ol B3| Bl 2|3 GEOLOGIC DESCRIPTION £
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brown, mottled pale yellowish brown. _-°c°, § § §
- 5 NI N
15 2 |100| BG 8 % % %
Z NN NR
i Clayey silt, light brown to reddish brown, stiff, o % % %
N AR
£ N NR
. > NN N
= \\\ % % B
20 Clayey silt, moderate brown, stiff. & % % % 8
W NN | ¢
N P X
25 3 | 100 2686 % g
| Clayey sand, fine to medium, dark yellowish & é’f %F
brown to light brown. &
Contact of Fluvial Deposits (26'-70") estimated
] at 26"
304 2536 _F
] Medium-grained sand (30-40.8')
°©
z s
35 4 | 95 z
5
o
w0 1
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Monitoring Well 007GOIUF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 2836/ feet ms!

Started at 1015 on 2-07-95

TOC Elevation: 265.00 feet ms!

Completed at on 2-25-95

Depth to Groundwater: 27.93 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.06 feet msl

Driling Company: North Star Driling

Total Depth: 40.8 feet

Geologist: Ben Brantley

Well Screen: 30.3 to 40.3 feet

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
PID (ppm)

DEPTH
INFEET

- GEOLOGIC DESCRIPTION

WELL DIAGRAM

ELEV. (ft-msl)

1] GRAPHIC LOG
9 | soIL cLASS

454

50

55

60—

66—

70

80

Log information taken from the boring for the L0408
Cockfield well at SWMU#7 site 1.
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Monitoring Well 007GO3UF

Project: NSA Memphis

Location: Miington, TN. Buidng N—126

Project No. 0094

Surface Elevation: 28372 feet ms/

Started at 1630 on 2-07-95

TOC Elevation: 28326 feet msl

Completed at 500 on 2-13-95

Depth to Groundwater: 25.25 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 256.00 feet ms/

Driling Company: North Star Driling

Total Depth: 47.6 feet

Geologist: Ben Brantley

Well Screen: 37.1 to 47.1 feet

>3
o g g | _ .§ @ ; . E WELL DIAGRAM
5 § w|Ew| w % g e é (GEOLOGIC DESCRIPTION =
s e HEHEE |1
D —_
%E Hh|len | k| &a| © 3 1]
Clayey silt, moderate brown to moderate
yellowish brown, moist.
5 1 40 | BG
10 2 120 | BG
[o,]
£
w
@
o -
3 :
15 3 |100| BG ML Clayey silt, olive black, moist, soft. = =
o
el
c
©
(6]
: z
20 4 | 90| BG Clayey silt, dark yellowish brown, medium stiff. Q
<
[5]
w
=)
&
25 5 |90 | BG Clayey silt, moderate brown with yellow gray silt,
organics. 5
3
8
F=
1 S % %F ‘8
30 6 [100| BG ikl 2537 SHS ©
,j,y,: Clayey silt with sand, moderate brown. §§ 5 |
ey Contact of Fluvial Deposits estimated at 32. SRS
NN :: ==:¢
;v :4 Silty clayey sand, yellowish orange to yellowish "‘
N brown. HNE
RS
35 7 1100 | BC gk SC | siity sand, yellowish orange to reddish brown, HEE %
Lty fine to medium grained. el Fs o
‘/»‘4’»‘/ T o
24y, I S = N
Aoty HEE =)
XD H=d
1B L
40 8 | 120 | BG P4
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7,775 Monitoring Well 007GO3UF
Project: NSA Memphis Location: Miington, TN Buidng N—126
Project No: 0094 Surface Elevation: 28372 feet msl
Started at 1630 on 2-07-95 TOC Elevation: 28326 feet ms!
Completed at 1500 on 2-13-95 Depth to Groundwater: 25.25 feet Measured; 3/31/95
Driling Method: Rotasonic Groundwater Elevation; 258.00 feet msl
Driing Company: North Star Driling Total Depth: 47.6 feet
Geologist: Ben Brantley Well Screen: 37.! to 47.1 feet
o |z sl = 21 o L | Z |  WELL DIAGRAM
o |8 Z|lg|l €| o @ &
B Suwl|Ewl o El2|3 GEOLOGIC DESCRIPTION €
=i 22|22 2| § £l g Z
mz 53|23 3| S| R &5 o
c
Sand, yellowish gray, fine. g
(8]
sC o
Sand, medium, yellowish orange to yellowish z
7 brown. -
45— ' o |120| BG RP 2387 | 2
. Sand, medium to coarse, grayish-orange to S
“<7< GP —\ yellow gray, with gravels. J o
* Log information taken from the boring for the -236.1
Cockfield well at SWMU#7 Site 3.
50
55—
60—
65
70
754
80
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Monitoring Well 007GO5UF

Project: NGA Memphis

Location: Miington, TN. Buiding N—-126

Project No.. 0094

Surface Elevation: 28275 feet ms!

Started at on 2-09-95

TOC Elevation: 28243 feet ms/

Completed at on 2-22-95

Depth to Groundwater: 24.95 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.48 feet msl

Driing Company: North Star Driling

Total Depth: 48.76 feet

Geologist: Jack Carmichael

Well Screen; 383 to 48.3 feet

o |2 s x 81 w 2 WELL DIAGRAM
=1 (<_t) % oc — S » L
= § w|Ewl w s gl 3 GEOLOGIC DESCRIPTION =
ZH 22|52 2| 8 Z|° ' ) '
TREHEH IR IR o
as RN/ R =) wn -4 a (O] wn
Clayey silt, moderate brown to yellowish brown, i
trace of organics.
| 75 | BG
5_
10 2 {160 |BG
(o]
<
o
15 3 | 100 BG Clayey silt, dark yellowish brown, stiff, hard. %
ML 2 3
o S
°
[ =4
@
(]
20 4 | 90 | BG z
o
<
<
(5
w
g
25 & \
4
§
N
N
30 5 | 90|86 N =
\ ©
N b
L
250.2 N <
Sandy clay, fine, medium light brown, soft, wet. } % _%F b=
S b o
- Contact of Fluvial Beposits estimated at 33", S ff
35 6 |90 | Bc B Sl
Silty sand, medium, light brown, grayish orange to E:: E; _l_
8 SC | vyellow gray. ) F: o
v Iy . %
. w
+ g
¢ N
‘ S
40 I 1= 1 N
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Monitoring Well 007GO5UF

Project: NSA Memphis

Location: Milington, TN. Buiding N—126

Project No.. 0094

Surface Elevation: 28275 feet ms/

Started at on 2-09-95

TOC Elevation: 282.43 feet ms!

Completed at on 2-22-95

Depth to Groundwater: 24.95 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.48 feet ms!

Driing Company: North Star Driling

Total Depth: 48,76 feet

Geologist: Jack Carmichael

Well Screen; 383 to 48.3 feet

DEPTH

LITHOLOGIC
SAMPLE

ANALYTICAL
% RECOVERY
SOIL CLASS

INFEET
SAMPLE
SAMPLE NO.
PID (ppm)

B GRAPHIC LOG

WELL DIAGRAM
GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

50

55

60—

65—

70

754

80

Silty sand, medium, yellowish orange to light
brown.

I‘- 0.01 slot, PVC screen —

Log information taken from the boring for the 2339

Cockfield well at SWMU#7 Site 5.
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Monitoring Well 007GOBUF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 284.12 feet ms/

Started at 0820 on 2-10-95

TOC Elevation: 286.48 feet ms/

Completed at 1010 on 2-22-95

Depth to Groundwater: 37.00 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 249.48 feet ms!

Driling Company: North Star Driling

Total Depth: 50.0 feet

Geologist: Ben Brantley

Well Screen: 40 to 50 feet

o lo 1 .| = 2| o - Z | WELL DIAGRAM
i §u.i = w| 5 = g e é " GEOLOGIC DESCRIPTION =
=i 22|72 2| 8 £| g & |
bz 53|23 3| =8| 8|5 o M
Fill and brick. NI NN
Y M\
1 |66 |BG Clayey silt, moderate yellowish brown, mottled NI % %
] with yellow gray. § § § §
5_
R NR
N NN N
N MR
N NIR
' N NIR
10 2 | 70| BG % % % %
] R NR
Y MY
N NR
= NI NI
! EN MM Y
15 3 70 | BG § &: % % k=
| N M \E
: NN NN |
M. N R NR
> NN NR
- NI NI
2 NI NI
5 N NR
20 o NN NIN
Z NI NI
= N NN
2 NI NN
N MN N
5 NI NI
2 NI NR
] Clayey silt, olive brown to olive gray, hard, stiff. E § s §
25 4 {60 |BG 5\. § § %
' N MR
W NN
Clayey silt, light brown to yellowish brown, % % % %
medium stiff. % % % %
30- Y M
N NI
\ X Il %F
5 | 85|86 N B N
o: @
o 3
Silty clayey sand, fine to very fine, yellowish 2501 §§. ;‘_3
35 orange to reddish brown. 2 S
Contact of Fluvial Deposits estinated at 36'. §§ 3
40 vy _L
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Monitoring Well 007GO6UF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No.. G094

Surface Elevation: 284.12 feet ms/

Started at 0820 on 2-10-95

TOC Elevation: 286.48 feet msl

Completed at 1010 on 2-22-95

Depth to Groundwater: 37.00 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 24948 feet ms!

Driling Company: North Star Driling

Total Depth: 50.0 feet

Geologist: Ben Brantley

Well Screen: 40 to 50 feet

2
o |2 |c|&El_|8]|a ¥ | WELLDIAGRAM
8u.| =w & = e " GEOLOGIC DESCRIPTION =
o |34k 8 .
HHEEIIHEE g
%E 65126 & | = | BE| &| B 1]
f =
[17]
o
. 2 2
[ ] (1]
5 = g
45 6 | 54| B6 SC Silty sand, very fine to fine, traces of clay a S
casts, grayish orange to pale yellowish orange. ° S
> =]
S
o
50 7 |100 ]| BG 2341 —L
Log information taken from the boring for the
Cockfield well at SWMU#7 site 6.
55+
60—
65—
70—
75
80
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Monitoring Well 007GO7UF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 282.35 feet ms/

Started at 1750 on 2-10-95

TOC Elevation: 283.98 feet ms/

Completed at on2-23-95

Depth to Groundwater: 26./6 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.8! feet msl!

Driling Company: North Star Driling

Total Depth: 514 feet

Geologist: Ben Brantley and David Ladd

Well Screen: 40.9 to 50.9 feet

o |2 |slz 8| w E | WELL DIAGRAM
GRS - B T S & ‘ . : £
b (Sw|cwl w § e g GEOLOGIC DESCRIPTION
I legd|>e 2| 8 £|° g _
he |Ex|22 z|E| 2| |8 KN
oS |da|Tv] o a® & ® @ w
Clayey silt, moderate yellowish brown, organics, %
mottled with yellowish gray silt. §
\
\
5 1 | 125 | BG §
\
N
\
\
\
10 2 | 70 | BG §
' \
\
\
2\
15 3 |80 (BG Clayey silt, light olive gray to olive brown, soft, § §
moist. A §
“ N -
ML o N 5
o N s
J % § o
20 2 N
& N
] py \
N
2N\
N
°N
. 5 N
N
25 4 | 65| BG & §
- N
\
\
Silty clay, light brown to moderate yellowish %
1 brown, %
30 N
] Contact of Fluvial Deposits estimated at 34" rg
35 5 190 | BG 5]
2469 c
1 Silty sand, moderate yellowish brown to dark +2
sC yellowish orange, stained reddish brown. _*(,j
...... 2434
40 £33 SP € i
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Monitoring Well 007GO7UF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28235 feet ms/

Started at 1750 on 2-10-95

TOC Elevation: 283.98 feet ms!

Completed at on 2-23-95

Depth to Groundwater: 26.16 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.81 feet ms/

Driling Company: North Star Driling

Total Depth: 514 feet

Geologist: Ben Brantley and David Ladd

Well Screen: 40.9 to 50.9 feet

3
| 2 S' lg 2| _ § @ | A z WELL DIAGRAM
SulBul & = e GEOLOGIC DESCRIPTION =
=l 2¢iZg| g g Z| S &
w =
bz |53|23/ 3| | 8| 8|58 m
A Sand, fine to medium, silty, grayish orange to
dark yellowish orange, at 39' there is some gray
sand.
c
[ 1]
] o o
[5] c
45 6 | 10 o 3
> o
e g
5 Q
o
S
o
50 7 |90 2304 _L
Log information taken from the boring for the
Cockfield well at SWMU#7 site 7.
55
60
65
704
754
80—
Page 2 of 2
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Monitoring Well 007GO8UF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No: 0094

Surface Elevation: 280.88 feet ms!

Started at 0900 on 2-11-95

TOC Elevation: 28293 feet ms!

Completed at 210 on 2-24-95

Depth to Groundwater: 25.69 feet

Measured: 3/3/95

Driling Method: Rotasonic

Groundwater Elevation. 257.25 feet msl

Driling Company: North Star Driling

Total Depth: 47 feet

Geologist: David Ladd

Well Screen; 36.5 to 46.5 feet

D
g 18 1g|E|= 81| g £ | YELL DIAGRAM
E8uw|Eul & HENE ‘GEOLOGIC DESCRIPTION £
ZH 28|52 2| 8 Z|2 z _
hi Ex(32 2|2 | &8 R
05 |do|l<wu| » ® a (0] a w | |
Clayey silt, yellowish brown, mottled yellowish %
gray. %
\
N
\
5 1 1140 | BG Clayey silt, moderate brown, moist, soft. §
\
\
\
N
\
10 2 | 98 | B6 s
\
2 \
8 N
R
2 N
15 3 | 98 | BG ® % -
Clayey sit,of am st E N *
yey silt, olive gray, medium stiff to soft. © \
o \
. z \
? \
20 " \
£ N
2 NN R
Silt, light olive gray with brown mottling. g %
3 N
%
25 4|85 (BG Silt, moderate to light brown, hard. N N N
] N
\ _
@
: 2
30 5 |80 |B6G \ L
c
2409 o
Sandy silt, moderate yellowish brown. N %F S
Contact of Fluvial Deposits estimated at 31'. % §§ (j
Sand, fine, dark yellowish orange mottled with ' “i —*—
35 & | 120 grayish orange, silty. Al >
1 2449 =
Sand, pale yellowish brown. -%- E
N
S
40 L 1
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.ﬂFE Monitoring Well 007GO8UF
Project: NSA Memphis Location: Miington, TN. Buidng N—126
Project No. 0094 Surface Elevation: 28088 feet ms/
Started at 0900 on 2-11-95 TOC Elevation: 28293 feet ms!
Completed at 200 on 2-24-95 Depth to Groundwater: 2569 feet Measured: 3/31/95
Oriting Method: Rotasonic Groundwater Elevation: 257.25 feet ms/
Driing Company: North Star Driing Total Depth: 47 feet
Geologist: David Ladd Well Screen: 365 to 46.5 feet
o |2 |o|E 8| o E | WELL DIAGRAM
§ s |Z2ly|leial| & =t
o |Sw|Ew| w 3 g e g GEOLOGIC BESCRIPTION =
A1 EHTIHHE g
% Z |3n|=sn| vl = % g ? w
T o
(0]
3
(&)
z
5
45 7 |80 &
2349 | &
Log information taken form the boring for the -
Cockfield well at SWMU#7 site 8.
50
55+
80—
65
70
75
80—
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Monitoring Well 00SGOSUF

Project: NSA Memphis

Location: Milington, TN. Buidng N-126

Project No. 0094

Surface Elevation: 28280 feet ms/

Started at /550 on 2-11-95

TOC Elevation: 282.90 feet msl

Completed at on 2-16-95

Depth to Groundwater: 25./f feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.78 feet ms/

Driing Company: North Star Driling

Total Depth: 45.5 feet

Geologist: Ben Brantley

Well Screen: 35 to 45 feet

D
o 3 g x _ § o z WELL DIAGRAM
18ulBul & & Q 'GEOLOGIC DESCRIPTION E
=l |de|5e U] 8 £| 2 &
EE 3% g% UE') 22 g % 3 o
Clayey silt, moderate brown with yellow gray - ™ Y
streaks, moist, soft.
5 1 |100| BG
10 2 |70 | BG
o
£
@ g
ML 3 3
E S
15 3 |100 ] BG =
Silty clay, reddish brown, stiff and plastic. o
2
(U]
o
>
[+ W
20 Clayey silt, light brown with clay inclusions. 54
=
(&)
wn
=]
Silty clay, moderate brown to reddish brown. & _
@
25 4 | 95 | BG 8
9L
2559 X8
Clayey sand, fine, medium brown to S
reddish—brown in color. S j
30— Contact of Fluvial Deposits estimated at 28".
250.4 i
Sand, fine, yellow orange to light brown. &
H ie)
5
35 5 | 80 -+ F 3
E: o
g
=]
Sand, medium, yellowish gray, micaceous. ‘L
40 i —
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Monitoring Well 009GOSUF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 282.90 feet ms!

Started at /550 on 2-11-95

TOC Elevation: 282.80 feet ms!

Completed at on 2-16-95

Depth to Groundwater: 25./f feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.78 feet ms!

Driling Company: North Star Driling

Total Depth: 45.5 feet

Geologist: Ben Brantley

Well Screen: 35 to 45 feet

o 12 [s|z]_|8]g E WELL DIAGRAM
8Ll Ewl S = S "GEOLOGIC DESCRIPTION =
= |dul5el 2| 8 Z| o g
bz 52|23 2| %| 8|85 o
oG T
Medium-grained sand, grayish—yellowish orange. p4
6 | 95 a
&
(=)
45 X
Log information taken from the boring for the 237.4
Cockfield well at SWMU#7 site S.
50
55
60
685
704
75—
{
80
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Monitoring Well 007G15UF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Building N-126

Project No. 0094-08420

Surface Elevation: 29379 feet ms/

Started at 1600 on 3-19-96

TOC Elevation: 2929/ feet msl

Completed at 1730 on 3-19-96

Depth to Groundwater: 34.54 feet Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 256.37 feet ms/

Driling Company: Alfance Environmental

Total Depth: 50 feet

Geologist: JKingsbury

Well Screen: 40 to 50 feet

3
O g |g x _ § @ ‘ . i WELL DIAGRAM
= § wlFw| w s e GEOLOGIC DESCRIPTION =
= [egls2| 21 8 o :
ni [EXI33 || 3|8 &
o5 |do|l<un]| » EY a ® 193] —
" =5
(0'-1') Concrete. o8
(-6') Silt and clay, brown to yellowish—-brown.
N
CL
: ML N
5._
2878 N
(6’'-35") Silt (see descriptions below). N
N
(6'-10°) Silt, brown to brownish—gray, some clay, Q
hard. §
N N
10 (10'-26") Silt, brown to dark yeliowish—~brown, N
with some clay, with organic material from 10" to
if', moist. N
N
\
N
15 N
- \ -
| S
o (»)]
z
Q N
20 5 N
ML 8 §
g N
3 N
N
N N
25 N
(26'-29") Silt with minor clay, brown, moist. § §
N
N N
1 {20'-35") Silt, brown mottled with dark
30— yellowish—orange, with organic material, some §
clay, hard, slightly moist. N N
NEN .
- L "ﬁ
SES N
35 2588 *o e o
(35'-40") Clayey and silty sand, light oo [ €
reddish—-brown. Fluvial deposits contact .: .: €
sC estimated at 36' based on geophysical log oo L9 &
SM | interpretation. ZHE
40— 0538 | —Y— 1
S
\Db’
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7,775 Monitoring Well 007G15UF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buikding N-126
Project No: 0094-08420 Surface Elevation: 29379 feet ms/
Started at 1600 on 3-19-96 TOC Elevation: 2929/ feet msl
Completed at 1730 on 3-19-96 Depth to Groundwater: 34.54 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 2568.37 feet msl
Driling Company: A#ance Environmental Total Depth: 50 feet
Geologist: JKingsbury : Well Screen: 40 to 50 feet
o |z |g|E& 8| o E |  WELL DIAGRAM
18ulBul 219 8l gl 2 : g
B |QuwlEwl w 8 § S g GEOLOGIC DESCRIPTION g
Bl OEEIZE T B o] 5|4 g
%.-Z-. o 7>} g:cn % 2 % 5| 8 LB
'g_' {40'-46") Sand, fine to medium-grained, slightly ' T . —
[0 clayey, dark yellowish-orange to light - g
reddish—brown, with scattered gravel (up to 2" o F;
- SW. ] 2
. W@ SC |  inlongest dimension). s o
o c FHl 8
454 9_- a § 9
ok 24718 | B : =
2o (46'-50) Sand, fine to mediun-grained, 32l S
- orangish—gray to dark yellowish-orange, Q 5
0.1 SW micaceous © > I
0. - 10, . a [’
..‘_o ." = 4
50 66 2438 Q [
Terminated soil boring at 50°. Note: No samples
were collected for lithologic description. These
descriptions were transferred from the log of
adjacent monitoring welt 007G15LF.
55+
80—
65
704
75
80
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Monitoring Well 007G1SMF

Project: NSA Memphis

Location: Milington, TN. SWMU 7 — Buiding N—126

Project No. 0094-08420

Surface Elevation: feet ms/

Started at /30 on 3-13-97

TOC Elevation. 29162 feet ms/

Completed at 740 on 3—14-97

Depth to Groundwater: 30.00 feet Measured: 3/20/97

Driling Method: Hollow Stem Augers

Groundwater Elevation: 26162 feet msl

Driling Company: Tr-State Driling

Total Depth: 69.0 feet

Geologist: Charie Ivey

Well Screen; 57 to 67 feet

o |2 |sl= 8| a g WELL DIAGRAM
o § w|Ew uz.: = e é GEOLOGIC DESCRIPTION =
n gg g 2 g Z|° g
%E o 77 g% % > % % ? ] —
i
N Lithologic log from neighboring well 007G12LF N
\ (0-2") Concrete. Va
! 4 (2-22") Silt, light brown to gray.
] N
5] 1 §
Silt, light brown to yellowish-brown, with some N \
4 organic material, moist. N
N
A
10 N
] 2 70 %
ML N
(14-18") With dark yellowish—orange mottling.
15
N N
Silt, yellowish—brown to yellowish—gray, wet.
o N
z N
o
D 3
20+ < g’
3 | 100 @
a N
Clay and silt, brown, with some iron concretions. EN N
N
26— % N
Silt and clay, yellowish-brown to light brown, §
with some dark yellowish—orange mottling. § N
] CL-
30 ML
4 86 N N
Contact with Fluvial Deposits (34-90') estimated N
354 at 34",
N
ac (37-43') Sand, clay, and silt, reddish-brown to N
dark yellowish—orange, moist.
SM N N
40 S\ L
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Vanre Monitoring Well 007G1OMF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buikdng N-126
Project No: 0094-08420 Surface Elevation: feet ms/
Started at #30 on 3-13-97 TOC Elevation: 29162 feet msl
Completed at /40 on 3-14-97 Depth to Groundwater: 3000 feet Measured: 3/20/97
Driling Method: Hollow Stem Augers Groundwater Elevation: 26162 feet msl
Driling Company: Tri-State Driling Total Depth: 620 feet
Geologist: Charie Ivey Well Screen: 57 to 67 feet
o 2 |g|E|-|8]3 » | E WELL DIAGRAM
] § wlEw w = é e g GEOLOGIC DESCRIPTION =
A HEHEEHE o Z| 8 g
EE Sn ét% % ) E g ? i
N
5 | 100 sC N N
SM N N
N
] e {43-46") Sand, fine to medium—grained, N
45 °°° SW reddish-brown, wet. N
[O- - O ) N =
o (46-51") Sand, dark yellowish-brown to z 5
9_-’ yellowish—gray, with very light gray clay seams 54
o- B8 SW i up to 4" thick. <
1 6 | 92 - k@ SC a N T
50 % g N 3
'.°-,"°".°- Sand, fine to medium-grained. o N S
6:.°9 NN G
'6-.:'0"'6- Dark yellowish—orange, micaceous, wet. :: :: (j
55— LR L .
(P SW :
6: -6 X
-0 ]
©-.- 0
i _(!'_ o) 3" thick clay lens. §
7 P - - S o
N\ (60-60.5') Clay tens, light olive gray. /] 2 ,,5;
(80.5-63') Sand, medium—grained, Z a o
" . ©
grayish—brown, micaceous. < 0 g
5 2 e
Sand, fine to coarse—grained, moderate S S
651 yellowish brown to dusky yellow, with minor c g
pea-size gravel, | & F
1 7 110
70 Soil boring terminated at 69
75
80
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Lower Fluvial Deposits
Boring/Well Construction Logs



LT

Monitoring Well 007GOILF

Project: NSA Memphis

Location: Milington, TN. Buidng N—-126

Project No. 0094

Surface Elevation: 28350 feet ms/

Started at /10/5 on 2-07-95

TOC Elevation: 284.91 feet msl

Completed at on 2-25-65

Depth to Groundwater: 27.03 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.87 feet ms/

Driling Company: North Star Driing

Total Depth: 70.4 feet

Geologist: Ben Brantley

Well Screen: 59.8 to 69.8 feet

o | oz 8| o g WELL DIAGRAM
g |8 |[.2lelelall &
SulEuwl G 8 GEOLOGIC-DESCRIPTION =
=l |3d5E 81 B |2 i —
[T < = =
b= =¥ 22 2|28 5|8 o B
Clayey silt, grayish blue green, moist. Petroleum
odor.
5 1 80 | BG
Clayey silt, moderate brown, medium stiff.
10—
ML Clayey silt, moderate brown to dark yelllowish
brown, mottled pale yellowish brown. o
5
15 2 1100 | BG o
Clayey silt, light brown to reddish brown, stiff, ;’3
dry. g
©
©
f =4
m -
20— Clayey silt, moderate brown, stiff. g 2
o
<T
=
[3]
2 N
2 N
25 3 [ 100 2585 | & N
Clayey sand, fine to medium, dark yellowish N
brown to light brown. N N
Contact of Fluvial Deposits (26'-70') estimated
at 26", N
N
30 2535 N
Medium-grained sand (30-35").
N
35 4 | 95 N
N
40 — N —|
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Monitoring Well 007GOILF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No: 0094

Surface Elevation: 28350 feet ms/

Started at 10/5 on 2-07-95

TOC Elevation: 284.9! feet ms!

Completed at on 2-25-85

Depth to Groundwater: 27.03 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.87 feet ms!

Driing Company: North Star Driing

Total Depth: 70.4 feet

Geologist: Ben Brantley

Well Screen: 59.8 to 698 feet

o l2 | stz 8| o g WELL DIAGRAM
..Q.O..%g'*—'m . £
=S ulFw| w 2 "~ GEOLOGIC DESCRIPTION =
Tw > 8 :
Al EE I g
EE dn|En| o1 = E‘ 5| 3 1]
T N
] N
N ()]
£
45— a -
| © 3
_ E] 5
i N
> NN
2\ 2
50 O N 2
> [0]
& z
235 | NN Fe
Gravelly sand, coarse, grayish orange to e <l S
yellowish orange. 3 : ﬁ
=] .
55 5 | 980 | BG - E
N
+
60—
=}
2 <
Q S
65— a
2
723
=
o
70 6 | 87 | BG 2135 —L
Contact of Cockfield Formation estimated at
70". Log information taken from the boring for
the Cockfield well at SWMU#7 site 1.
75~
80
Page 2 of 2
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Monitoring Well 007GO3LF

Project: NGA Memphis

Location: Milington, TN. Buidng N—126

Project No.. 0094

Surface Elevation: 28382 feet ms!

Started at 1630 on 2-07-95

TOC Elevation: 283.32 feet ms!

Completed at /500 on 2-13-85

Depth to Groundwater: 2523 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 256809 feet ms/

Driling Company: North Star Driling

Total Depth: 85.0 feet

Geologist: Ben Brantley

Well Screen: 70.7 to 80.7 feet

o 12 |s|&|_|8|g E | WELL DIAGRAM
ElCulEu &2 E| 2|3 GEOLOGIC DESCRIPTION g
= 12g|5g 2| § Z|3 B |5 =
%E ':I% gu% g ) g g 3 m
Clayey silt, moderate brown to moderate \ \
yellowish brown, moist. § §
R NR
N \
W MR
5 1 | 40|86 % %
R NR
N \
N N
N N
\ \
‘ N NN
10 2 | 120 | BG % %
| B R
\ N
\ N
\ N
2 Y N
2N N
15 3 (100 BG ML Clayey silt, olive black, moist, soft. 3 § §
gN \
Z N N
: N\
AN N
. 2 N NN -
20 4 | 90186 Clayey silt, dark yellowish brown, medium stiff. o § s 3
| 1
) )
N \
N \
25 5 |90 |BG Clayey silt, moderate brown with yellow gray silt, & % %
organics. % %
R NR
\ \
R MR
] N N
30 6 |100 m 2538 N N
.:.:,\77,‘ Clayey silt with sand, moderate brown. N %
4_"/.:/"4
:':: Silty clayey sand, yellowish orange to yellowish N §
| 07 brown. N
35 7 | 100 ::: Contact of Fluvial Deposits (32'-79') estimated N N
l / ‘, at 32, N
::‘ Silty sand, yellowish orange to reddish brown,
R fine to medium grained. %
o §
40 8 | 120 Ll €L N |
Page 1 of 3



Brg - ©

Monitoring Well 007GO3LF

Project: NSA Memphis

Location: Miington, TN. Buiding N—-126

Project No: 0094

Surface Elevation: 28382 feet msl

Started at 1630 on 2-07-95

TOC Elevation: 28332 feet ms!

Completed at 1500 on 2-13-95

Depth to Groundwater: 2523 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 258.09 feet ms!

Driling Company: North Star Driling

Total Depth: 85.0 feet

Geologist: Ben Brantley

Well Screen: 70.7 to 80.7 feet

o 12 |s|&| |81 E WELL DIAGRAM
i =T = - | 8 ~ GEOLOGIC DESCRIPTION =
I eglsel & g £| 2 g
w E =
Lz |53|23 3| Z|2|8]| 5 o
%
% N N
Sand, yellowish gray, fine. %
Sand, medium, yellowish orange to yellowish \
1 DN brown. N
45 8 | 120 | BG Kipne 2388 N
Sand, medium to coarse, grayish orange to %
yellow gray, with gravels.
N
b4 N N
50 <
- 8 \ -
2 N 3
o S
B
o N
] 2 N
1 75 | BG
55 0 8 \ \
z N N
2 NN
<
[8]
) wn
60— g E
& N o
:‘é’
N 2
I
65 11 | 80| BG E
70 %E—
el
[
c 1]
(1) 2]
o =)
] 9 g
75 12 | 80 | 86 [g s "
5
(2]
2058 | 2
Silty sand, fine, yellowish orange to yellow gray.
80 J_
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ﬂFE Monitoring Well 007GO3LF
Project: NSA Memphis Location: Miington, TN. Buidng N-126
Project No: 0094 Surface Elevation. 28382 feet ms/
Started at 1830 on 2-07-95 TOC Elevation: 283.32 feet ms!
Completed at 500 on 2-13-95 Depth to Groundwater: 25.23 feet Measured: 3/3/95
Driling Method: Rotasonic Groundwater Elevation: 258,09 feet msl
Driling Company: North Star Driling Total Depth: 85.0 feet
Geologist: Ben Brantley Well Screen: 70.7 to 80.7 feet
o |2 |g|E& 81 o Z |  WELL DIAGRAM
g ezl Elal= GEOLOGIC: g
b 1Qu|lEFwl w g E 2 g GEOLOGIC DESCRIPTION
= g ol Bt %:' g % 5 El
%E ':1% g% n !l 2 % 5| 3 w
3z N [
Clay, dusky brown to olive gray, with light gray
fine sand.
Contact of Cockfield Formation estimated at s
1 DY 80'. Log information taken from the boring for < D
85 13 | 105 | BG pRa™ the Cockfield well at SWMU#7 site 3. Ho8.8 . |
2
s
=
[=]
e
[
Fal
90
95
100
1054
1104
115+
120
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Monitoring Well 007G04UF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No.. 0094

Surface Elevation: 2837/ feet ms/

Started at 0900 on 2-09-95

TOC Elevation: 28321 feet ms!

Completed at 0910 on 2-21-95

Depth to Groundwater: 25.38 feet Measured: 3/31/95

Driing Method: Rotasonic

Groundwater Elevation: 257.91 feet ms!

Driling Company: North Star Driling

Total Depth: 48.66 feet

Geologist: Jack Carmichael

Well Screen: 381 to 48.1 feet

o |2 |g|k& 8| o g WELL DIAGRAM
s lg 1 zlEgleg| gl @ £
8wl & S GEOLOGIC DESCRIPTION g
o
W 22|52 2 | 3 Z| g | i
aL Ex(3z| 2|2 || 2| 8 o
o= |y wn R a o (2]
Clayey silt, moderate brown, stiff. -
1 |625]| BG
5_
10 2 | 50 | BG
1 ML 2
D
15 3 60 | BG Clayey silt, dark yellow brown, medium stiff, ;
moist.. e -
» 3
o >
Clayey silt, moderate yellow with reddish brown, 2
hard. ©
(]
20 4 | 80 | BG z
o
~
<
O
(42}
g
25 5 80 | BG Clay, silty, trace sand, very fine, moderate o
reddish brown, stiff. »
- 2567 N
X Sand, clayey, silty, finely micaceous, moderate
7). reddish orange to moderate reddish brown. N
.’0.' o
30 D2 Contact of Fluvial Deposits estimated at 30", 8
%, \ 2
RXD S 2
Rep q O L o
Py S <
4, <
35 6 | o Lty Sand, very fine to fine, silty, clayey, laminated, 2 F —*—
;:' small clay casts, pale orange to moderate red. ', T
X 5
Yoy Q
R + S
R =]
40 LA _L 1
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Monitoring Well 007GO4UF

Project: NGA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28371 feet ms!

Started at 0900 on 2-09-95

TOC Elevation: 2832/ feet ms!

Completed at 0910 on 2-21-95

Depth to Groundwater: 25.38 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.9/ feet msl

Driling Company: North Star Driing

Total Depth: 48.66 feet

Geologist: Jack Carmichael

Well Screen: 38.1 to 48.1 feet

s |2 g|E|l-|8]3 g WELL DIAGRAM
5 § w|Fw| w 2 e GEOLOGIC DESCRIPTION =
e ez|izg T @ z = >
hie [Ex(22 2 ol |3 o
as Jn|awn [42] 3% a (3] (D))
LA T _F-
X - 1
2 o [
‘:Q?,‘. Sand, very fine to fine, silty, some clay, dark ”5, -3
RISy yellowish orange to grayish orange, wet. O my 2
] ‘7./.7"1_ z o=k a
RED SC A S S o
45 7 | 105 | BG R 5 AT g
%, K S G
s 3 Aok
%%, N7 =
Yt v P
. . 235.1 [eta®s
Log information taken from the boring for the
50 Cockfield well at SWMU#7 Site 4.
55+
60
65—
70
75
80
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Monitoring Well 007GO4LF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28376 feet ms/

Started at 0900 on 2-09-95

TOC Elevation: 28312 feet ms!

Completed at 0910 on 2-21-95

Depth to Groundwater: 25.28 feet

Measured: 3/3(/65

Driling Method: Rotasonic

Groundwater Elevation: 257.92 feet ms/

Driing Company: North Star Driling

Total Depth: 70.8 feet

Geologist: Jack Carmichael

Wel Screen: 60.3 to 70.3 feet

o2 |g|&|_|8]g E WELL DIAGRAM
8ulBuwl 2| & Q GEOLOGIC DESCRIPTION E
=l [duibel 2| 8 |8 ﬁj
i |£ P =
%E ':l% 2053 % ) E g ] ¥
Clayey silt, moderate brown, stiff.
1 |625]| BG
5_
10 2 | 50 | BG
ML
15 .g
15 3 [60|BG Clayey silt, dark yellow brown, medium stiff, @
moist.. o
o
@
Clayey silt, moderate yellow with reddish brown, o
hard. 2
20 4 | 80| BG o 2
> )
o
<
<
[53
wn
g
25 5 |80 |B6 Clay, silty, trace sand, very fine, moderate ; N
reddish brown, stiff. o % N
256.8
Sand, clayey, silty, finely micaceous, moderate
%, reddish orange to moderate reddish brown.
30 A . . Y et \
NG Contact of Fluvial Deposits (30'-71") estimated
e at 30'. \
e
7. \
Ry SC N N
R N N
35 6 | 10 [ BC K& Sand, very fine to fine, silty, clayey, laminated,
: small clay casts, pale orange to moderate red. N
D N
R
Re%
%
40 e - —
Page 1 of 2
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Monitoring Well 007GO4LF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No: 0094

Surface Elevation: 283786 feet ms!

Started at 0900 on 2-09-95

TOC Elevation: 2832 feet ms!

Completed at 0910 on 2-21-95

Depth to Groundwater: 25.28 feet Measured: 3/3(/95

Driling Method: Rotasonic

Groundwater Elevation: 257.92 feet ms/

Driling Company: North Star Drifing

Total Depth: 70.8 feet

Geologist: Jack Carmichael

Well Screen: 60.3 to 70.3 feet

o 12 | sl = 8| n g WELL DIAGRAM
g |g |Slujel3|2 &
5 §m Euwl| w e GEOLOGIC DESCRIPTION =
I 2252 2 g £| 8 i
wo|E =
bz 5323 2| %| B[ 8|5 @
e
z,
‘. \
“, Sand, very fine to fine, silty, some clay, dark N
B SC . : N
R0 yellowish orange to grayish orange, wet. N
| RS
. .2 »‘._’-‘ o g N
45 7 | 105 | BG 1R 2388 | £ N
4 Sand, gravelly, clay balls, grayish orange to o \
moderate yellowish brown. ] N
a" -,
% N 3
o N S
°©
o
50 ©
[&]
>
o
g 5
£ § 3
S N N g
. " Y c
55 8 | 100 | BG § Sand with gravel, fine to coarse, grayish orange '?' \ 2
to moderate yellowish brown, wet. o B -+
7 4
GP | R
H [
60
&
2 2
G a
e L 3) 1
65 8 |100] BG [ e Gravel, sandy, moderate yellowish brown to dark Z S
6 yellowish orange. é
74 5
. o
_ n-
70 10 | 100 | B6 [<Z 238 _l_
Log information taken from the boring for the
Cockfield well at SWMU#7 Site 4.
g
=4
2]
i
75+ ?
80—
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Monitoring Well 007GO5LF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No.. 0094

Surface Elevation: 28265 feet ms!

Started at on 2-09-95

TOC Elevation: 26228 feet ms!

Completed at on 2-22-95

Depth to Groundwater: 26.00 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256.28 feet msl

Driling Company: North Star Driling

Total Depth: 79.61 feet

Geologist: Jack Carmichael

Wel Screen: 69.1 to 79.1 feet

o2 sl E 8l a . Z | WELL DIAGRAM
ElBulEwl 5| 5| B 8|3 GEOLOGIC DESCRIPTION €
T am|> 8 z :
[ LLE T Zloe (e E _, =
e |EZ|33 ol |8 &
[ =1 Son|lan| O a® a. o w
Clayey silt, moderate brown to yellowish brown, _{‘—
trace of organics.
i 75 | BG
5
10 2 | 60| BG
g
15 3 |100| BG Clayey silt, dark yellowish brown, stiff, hard. K
[A)
ML 5
e
w
o
T
[ =4 -—
4 |90 |BG o 3
> )
a.
o
<
<
[8)
)
=]
5 N
N
N
N
5 | 90 ) BG
N
‘ 2504 N
A Sandy clay, fine, medium light brown, soft, wet.
4 Contact of Fluvial Deposits (33'-76') estimated N
35 6 90 BG ~.,:: at 33" \
; Silty sand, medium, light brown, grayish orange to
N yellow gray.
e N
S N N
40 A L il
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Monitoring Well 007GOS5LF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No.. 0094

Surface Elevation: 282.65 feet ms!

Started at on 2-09-95

TOC Elevation: 28228 feet ms/

Completed at on 2-22-95

Depth to Groundwater: 26.00 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256.28 feet ms/

Driling Company: North Star Driling

Total Depth: 79,61 feet

Geologist: Jack Carmichael

Well Screen: 69.1to 78.1 feet

o |2 o= ol [ WELL DIAGRAM
g € |Slal=|d]|a &
T ylEwl ol sl 5|83 GEOLOGIC DESCRIPTION £
o | ja .
Bt 2|22 2| 2| 2| 2|8 g
[mp= Jnlawm) 0 38 a o (7]
. N
Siity sand, medium, yellowish orange to light
brown. N
454 2376
Sand, medium, micaceous, yellowish orange to \ N
light brown. N
N
(=]
Sand, medium, grayish orange, micaceous. £
] N
50 Q
o
D N 3
[} o
RS )
)
°
[ =
(v
55 7 |60 e N
a.
2 N
< N
= N
@
=]
60— N —
N ©
N N g
M i
N N g
R
S ©
65 ‘ 2176 4B 1
Gravelly sand, coarse to very coarse, dark g .'
yellowish orange. ’5 E:‘ %r
70 5
§
[ 2
2 - a
(] o
& s
75 8 |87.5 5 T
w
Contact of Cockfield Formation estimated at g
76'. Log information taken from the boring for
the Cockfield well at SWMU#7 Site 5. _L =
80— -203.1
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Monitoring Well 007GOBLF

Project: NSA Memphis

Location: Miington, TN. Buidng N—-126

Project No: 0094

Surface Elevation: 284.39 feet ms!

Started at 0820 on 2-10-85

TOC Elevation: 286.52 feet ms!

Completed at 1010 on 2-15-95

Depth to Groundwater: 28.32 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 25620 feet ms!

Driing Company: North Star Driling

Total Depth: 78.54 feet

Geologist: Ben Brantley

Well Screen: 68 to 78 feet

o |2 |sl® 81| o g WELL DIAGRAM
B 1S | 8 g = 3| @ £
§ wleEw| W e "~ GEOLOGIC DESCRIPTION =
e > 8 .
=W S+l ozl 2 £ 9 @ —
mL |Ex[32 2| 2| | &]| 8 KN
oS5 |do|l<swn| 2 a [65] A w
Fill and brick.
1 |66 ]B6 Clayey silt, moderate yellowish brown, mottled
with yellow gray.
5_
10 2 70 | BG
(o))
£
(723
15 3 70 | BG 3
o
3
ML g
2]
he
c
© -
20- s 3
a (o))
o
<
=
[5]
wn
Clayey silt, olive brown to olive gray, hard, stiff. 8
25 4 60 | BG &
Clayey silt, light brown to yellowish brown,
medium stiff.
30
5 | 8586 R\
Silty clayey sand, fine to very fine, yellowish 2504 \
35 orange to reddish brown. \
Contact of Fluvial Deposits (38'-78') estimated g N
at 36",
N
N N
40 4 NN L
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Monitoring Well 007GO6LF

Project: NSA Memphis

Location: Miington, TN. Buidng N—126

Project No. 0094

Surface Elevation: 284.39 feet ms!

Started at 0820 on 2-10-95

TOC Elevation: 286.52 feet ms!

Completed at 1010 on 2-15-95

Depth to Groundwater: 28.32 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 258.20 feet ms/

Driling Company: North Star Driling

Total Depth: 78.54 feet

Geologist: Ben Brantley

Well Screen: 68 to 78 feet

o |2 | <41 = 8| o g WELL DIAGRAM
s g |8jgl=| 2|2 &
b gﬁ Fulw|ls| 583 GEOLOGIC DESCRIPTION %
~w = -
bz 53|23/ 2| | 2| 58| B o
’.:/‘:V'J \
o .fr‘l \
«‘:'4 §
¥ N N
N R
45 6 | 54 | BG : : , N
9 Silty sand, very fine to fine, traces of clay N
casts, grayish orange to pale yellowish orange. E N
ve >4 \
g sc N N
2 N
2 NN
50 38 N
o =
[s]
20N 5
[= o]
2 N
8 N
- (&)
55 7 1100 | BG 2204 | & N
Sand, fine to coarse, pale yellowish brown to o N §
moderate yellowish brown. Z §
3 N
=] N
60 & o
[))
:‘é‘
[=3
€
E, 3
65 8 | 70 | BG 04 4
GP
70 g 2
()] (1]
\5 »
- g
[&] ~
Z =]
. - 3
. [
75 9 (100} BG [ s
o
200 | |
Log information taken from the boring for the
Cockfield well at SWMU#7 site 6.
80 Contact of Cockfield Formation estimated at

o,
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Monitoring Well 007GO7LF

Project: NSA Memphis

Location: Miington, TN. Buikding N—-126

Project No.. 0094

Surface Elevation: 28235 feet ms!

Started at /750 on 2-10-95

TOC Elevation: 283.68 feet ms!

Completed at on 2-23-95

Depth to Groundwater: 25.86 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.82 feet ms!

Driling Company: North Star Driling

Total Depth: 79.6 feet

Geologist: Ben Brantley

Well Screen: 69.1to 79.1 feet

o |2 | s|& 8| E |  WELL DIAGRAM
@ g lziuw|le|lo| @ =
5 1Sw|Ewl w § g1 3 GEOLOGIC DESCRIPTION
£ |eg|5g 2 | 8 |5 x —
at Ex|3z| 22| a| 2|8 = B S
as |y (93} a2 o o (3] w
Clayey silt, moderate yellowish brown, organics, %
mottled with yellowish gray silt. %
\
N
\
5 1 | 125 | BG %
\
N
N
N
N
\
10 2 | 70 | BB Q
\
N
N
N
2 N
15 3 | 80 |BG Clayey silt, light olive gray to olive brown, soft, § §
moist. ] §
i N
a : \
g N -
20- 9 § 3
o N
¢ \
£ N
5 N
A WY
= NN R
25 4 | 65 | BG & %
\
\
\
Silty clay, light brown to moderate yellowish %
1 brown. %
30 N
N
Contact of Fluvial Deposits (34'-74') estimated %
at 34",
35 5 |90 |BG 2460 \
Silty sand, moderate yellowish brown to dark
sC yellowish orange, stained reddish brown.
...... 2434
40 i1 SP —_ \ —
Page 1 of 2
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Monitoring Well OO7GO7LF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 282.35 feet ms!

Started at 1750 on 2-10-95

TOC Elevation: 28368 feet ms/

Completed at on 2-23-95

Depth to Groundwater: 25.86 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.82 feet ms!

Driling Company: North Star Driling

Total Depth: 79.6 feet

Geologist: Ben Brantley

Well Screen: 6891 to 781 feet

o |2 | gz 8| g € | WELL DIAGRAM
5 BwlEuyl & 8 a3 GEOLOGIC DESCRIPTION €
T W 6! > 8 . E h h . .
ci|2ziz8 2| & o i
me (EZ|22 2 ol| 3|3 g
[=y=] R R Ry [72] 2% a. (O] w
Sand, fine to medium, silty, grayish orange to
dark yellowish orange, at 39’ there is some gray
sand.
| N
45 6 | 110 N
N
N
o)
£
(24
50 o
3 3
@ o
20 (=]
T
c
©
55 7 ]890 e
a
S
A A <
g o O
A B w
] g N
60— S E 222.4 z -
',v_ 6 Sand and gravel, fine to very coarse grained, o o
A _O'< grayish orange to dark yellowish orange. 3
o . .E
)< N £
T g( %: % %{_ 8
65 8 | 10 | BG 0 k- S
L b
. _G< _‘:.'J .':' %F
D
- DS +
70~ V.9 ep
p -<7.< Sand with interdisbursed clay, fine to medium S e
.,0‘_'6 grained. Clay is pinkish gray, moist. g ]
* I o
s g s
0 A Contact of Cockfield Formation estimated at a -
75 9 [ 95|BGP- 74", ' ]
)9 3
s 4
10 (100 | BG P .9 202.7
80 Log information taken from the boring for the

CULRTICTU W At \J"l"IUW—ﬂI.C LD
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Monitoring Well O07GO8LF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 280.95 feet ms/

Started at 0900 on 2-11-95

TOC Elevation: 282.92 feet msl!

Completed at 1210 on 2-25-95

Depth to Groundwater: 25.86 feet Measured: 3/3(/95

Driling Method: Rotasonic

Groundwater Elevation: 257.59 feet ms/

Driling Company: North Star Driling

Total Depth: 77.1 feet

Geologist: David Lacd

Well Screen; 66.6 to 76.6 feet

e |12 |g|E|l.|8]8 2 | WELL DIAGRAM
EBw|Eul & & ol 3 GEOLOGIC DESCRIPTION g
I 125 21 8 £|3S ‘ i z —
LB d 3 R =
Bz 52|23/ 3| S| 8| 8|5 o
Clayey silt, yellowish brown, mottied yellowish
gray.
5 1 140 | BG Clayey silt, moderate brown, moist, soft.
10 2 | 88 | BG
(o))
£
L2
15 3 |98 |B6 3
ML T
8]
Clayey silt, olive gray, medium stiff to soft. :’
[oe)
T
c
‘u g
20 o 3
a (o)}
o
F A
Silt, light olive gray with brown mottling. s
]
=]
25 4 | 85 |BG Silt, moderate to light brown, hard. &
N
N
30 5 |80 |BG
y 249.9
Sandy silt, moderate yellowish brown.
Contact of Fluvial Deposits (31'-78") estimated
SC| atar. N
35 6 | 120 | BG Sand, fine, dark yellowish orange mottled with N
\ grayish orange, silty. 12449
Sand, pale yellowish brown.
40 —_ e
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Monitoring Well O0O7GO8LF

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No: 0094

Surface Elevation: 280.95 feet ms!

Started at 0900 on 2-1-95

TOC Elevation: 28282 feet ms/

Completed at 210 on 2-25-95

Depth to Groundwater: 25.86 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 257.59 feet ms!

Driing Company: North Star Driling

Total Depth: 77.1 feet

Geologist: David Ladd

Well Screen; 66.6 to 76.6 feet

o |z oz 81 o 2 WELL DIAGRAM
s lCwlBul ol B S GEOLOGIC DESCRIPTION E
= 22|52 2| 3 z o >
i Ez|3z x|t || |8 Oy
05 ([do|l<eunl o £ a a (72 w
N
N
N
N
N
45 7180 Sand, fine, grayish orange to dark yellowish
orange, wet, scattered gravel.
N
(=]
£
w
[10]
o
50 3 -
£ NN
3 )
® \
c
O
e
o N\
5 N
5 8 | 95 Q N
s \
® N
=] _
_ ]
N 8
60~ 2
S
=
EER
2179 oo e <j
Sand and gravel, fine to very coarse grained, o kL
65 o | g0 grayish orange to dark yellowish orange, gravel. 4
[ =4
70 S »n
o g
z S
3
w
=
754 10 | 90 j_
203.9
Log information taken form the boring for the
Cockfield well at SWMU#7 site 8.
80—
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Monitoring Well 007GOSLF

Project: NSA Memphis

Location: Miington, TN. Buidng N—-126

Project No. 0094

Surface Elevation: 28265 feet ms/

Started at /550 on 2-11-95

TOC Elevation: 28265 feet ms/

Completed at on 2-16-95

Depth to Groundwater: 2547 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.42 feet msl

Driling Company: North Star Driling

Total Depth: 80.9 feet

Geologist: Ben Brantley

Well Screen: 70,4 to 804 feet

o |2 || & 8| o Z | WELL DIAGRAM
18 - e | .= i = — N . R
B Sw|Ewl w § ) g GEOLOGIC DESCRIPTION
£ |22lzg| 2 8 Z| S g
bz 52|23 3| %|218| 5 @
Clayey silt, moderate brown with yellow gray 7r l  w
streaks, moist, soft. %
\
N
\
5 1 | 100 | BG %
\
\
\
\
N
\
10 2 |70 |86 %
\
N
\
ML §
5 3 |100| BG 2 §
Silty clay, reddish brown, stiff and plastic. g §
2 N
LN
204 Clayey silt, light brown with clay inclusions. g % 5
N o
o \ 5
2 N
= N
N
Silty clay, moderate brown to reddish brown. f—; §
s N
25 4 | 95| BG a b
3 N
2556 N
Clayey sand, fine, medium brown to
] reddish—brown. N
304 Contact of Fluvial Deposits (28'-73') estimated
at 28",
250.1
Sand, fine, yellow orange to light brown.
35 5 |80 N
N
Sand, medium, yellowish gray, micaceous. N
40 . .
Page 1 of 3
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Monitoring Well 007GOSLF

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 282.65 feet ms/

Started at 1550 on 2-11-95

TOC Elevation: 28265 feet ms!

Completed at on 2-16-95

Depth to Groundwater: 25.47 feet Measured: 3/31/95

Driing Method: Rotasonic

Groundwater Elevation: 257.42 feet msl

Driing Company: North Star Driling

Total Depth: 80.9 feet

Geologist: Ben Brantley

Well Screen: 70.4 to 80.4 feet

o |2 |o|& S| a € | WELL DIAGRAM
= §uj = = e " 'GEOLOGIC DESCRIPTION =
£l (22|22 2| § Z| g z
L E =
Bz 53|23 3| | 8| 8|8 o
N
\
N
N
45 6 | 95 N
\
N N
N N
. N
50 £ N
- & NN @
2 NN °
= NN
[+0]
2 \
554 =
[&]
SN
RN
5
%N
60— 2226 =
Sand, Coarse to gravelly, grayish orange to 3
yellowish orange.
X
[(]
3
65 7 | 90 2
] S
c
[17]
fa]
[ el
2006 | 3
Silty sand, very fine, yellowish orange banded S o
. . N
75 with yellowish gray. % §
Contact of Cockfield Formation estimated at o
. o
8 | os 73 3 l
=
o
" 1
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Monitoring Well 007GOSLF

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 28265 feet ms/

Started at /550 on 2-11-95

TOC Elevation: 282.65 feet ms!

Completed at on 2-16-95

Depth to Groundwater: 25.47 feet Measured: 3/3//95

Driing Method: Rotasonic

Groundwater Elevation: 257.42 feet ms/

Driling Company: North Star Driling

Total Depth: 80.9 feet

Geologist: Ben Brantley

Well Screen: 70.4 to 804 feet

o 12 | sl = - Z | WELL DIAGRAM
@ S g @ =1 =21 @ . . P
G §§ Fu ul gl 523 GEOLOGIC DESCRIPTION £
w p |
Ri EX|3E | E|g| 2|4 &
a&s [(do|Sv| o | | & 0] a w
sC 2022 | — kel T J—
Log information taken from the boring for the
Cockfield well at SWMU#7 site 9.
85—
90
85—
100
105
10
1154
120
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7,775 Monitoring Well 007G1OLF
Project: NSA Memphis Location: Miington, TN. SWMU#7 — Buiding N-126
‘Project No: 0094-08420 Surface Elevation: 26222 feet ms!
Started at 0745 on 3-18-96 TOC Elevation: 25201 feet msi
Completed at 0930 on 3-18-96 Depth to Groundwater: 3347 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 248.54 feet ms/
Driling Company: Aliance Environmental Total Depth: 86,0 feet
Geologist: J Kingsbury Well Screen: 68 to 78 feet
o 1o | 2| = Sl o Z | WELL DIAGRAM
<T o o %
s lg1z2leje| 2|2 &
G |1Sw|lEwl w § e g GEOLOGIC DESCRIPTION =
£ |22|z2| 2| § £|8 g
EE 3% é% % > E % ? m _
P | 1 (0~10") Silt, brown, with some clay and some 7 NK
’ organic material. \
| N
' N
\
5 1 ML
% N
A N
1 46
\
A N
10 2722 \
ML (10-12") Silt and clay, olive gray, more organic
CL material.
H270.2
(12-28’) Silt, yellowish—grown to yellowish—gray N
with dark yellowish— orange mottling, minor clay N
and organics.
15—
N
Q N
Q.
o
< N -
20 ML £ N N 3
J ) (=)
y N
NN
N N \
25— N
1 2 75
N
2642
(28-48") Clay with some silt, brownish—gray. N
30+ Silt and clay, light gray to light brown, with some N N
] dark yellowish— orange mottling, moist. N
N
CL
ML N
35+
Silt with clay and a trace of sand,
yellowish-brown to dark yellowish— gray, with
organics from 37' to 38’, moist.
N
40 — —_
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Monitoring Well 007G10LF

Project: NSA Memphis

Location: Miington, TN. SWMU#7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 28222 feet ms!

Started at 0745 on 3-18-96

TOC Elevation. 282.01 feet msl

Completed at 0930 on 3-18-96

Depth to Groundwater: 3347 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 248.54 feet msl

Driling Company: Alfiance Environmental

Total Depth: 86.0 feet

Well Screen: 68 to 78 feet

Geologist: J Kingsbury
g 12 | s|& 8| a g WELL DIAGRAM
8u.| Euwl & s e GEOLOGIC DESCRIPTION £
T '.I_J = 8 .
S8R 3
D =
%E O5(&6| 6| = | 2] & 3 T
7/ STt With some clay and Some sand.
3 | 1o % Orangish—gray with some dark yellowish-orange N
% mottling. Contact with Fluvial Deposits (41-78")
% estimated at 41", N
s \
Allli M N
45 /
% \
4 | 100 %
7| 2342
4 (48-52') Sand and sandy clay, dark
lowish~orange and orangish-gray.
| SP. yel -
%0  5¢ NN 3
O (o))
2302 | &
(52-56') Sand and gravel, some clay in matrix, Q N
sc reddish—brown with iron staining. 2 N
55 GW &
s NN
226.2 = N
(56-78") Sand and gravel, yellowish-brown to &
dusky yellow, with gravel (up to 2" in longest
S m dimension).
N
60—
N
o’ ®
o] 4
o | .9
P =
.. 2
5 ] 2
Color change to dark yellowish-orange to !'
g—a— reddish-brown. ;
70 S
o
Z a o
= 8 g
o ko) [e=)
75— > 5 o
5. [1}]
6 | 115 c g
Q.
C 2042 :L'_T
sp (78-86") Cockfield Formation (see descriptions
80 : below).
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ﬂﬁ! Monitoring Well 007GIOLF
Project: NSA Memphis Location: Milington, TN. SWMU#7 ~ Buiding N-126
Project No: 0094-08420 Surface Elevation: 28222 feet ms/
Started at 0745 on 3-18-96 TOC Elevation: 28201 feet ms/
Completed at 0930 on 3-18-96 Depth to Groundwater: 3347 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 246.54 feet ms/
Driling Company: Aliance Environmental Total Depth: 86,0 feet
Geologist: J Kingsbury Well Screen: 68 to 78 feet
o ld |g|& 8| g Z |  WELL DIAGRAM
(&) — .
m § wiBwl o = 8 g GEOLOGIC DESCRIPTION £
i [eZ|52 2| 8 £| 2 g
he Ex(3z/ 2|2l a| 8|8 o
o= MR N -] wn a3k a o w
i gp (78-81") Fine sand, gray, with clay stringers. o012
(81-86') Clay, brown, with fine sand interbeds.
) CL
85
1062
Soil boring terminated at 86'.
90
95+
100
105
110
115+
120
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N anre Monitoring Well 007 GILF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N-126
Project No. 0094-08420 Surface Elevation: 28315 feet ms/
Started at 1200 on 3-16-96 TOC Elevation: 28294 feet msl
Completed at 500 on 3-18-96 Depth to Groundwater: 30.76 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 25218 feet msl
Driling Company: Alance Environmental Total Depth: 86.0 feet
Geologist: JKingsbury Well Screen: 60 to 70 feet
o k2
% 5' | ¢ E S| g z WELL DIAGRAM
E Quw|lEw] w e g GEOLOGIC DESCRIPTION =
zd leZl>2 2| 8 Z| 0 :
B EHHEEIHE g
‘ % (0-38') Silt with some clay and organic material, K3 N
é brown with some dark yellawish-orange mottling. % N
N
1] 83 %
_ 7 N
5 g \
/ Abundant organic material, yellowish-brown to
Z
é light brown. \
é N N
' 7 \
10 %
Z
] 2 |80 %
7 st at 12 \
% Moist at 12", N
%
- /
] % ,
15 % N
%
m Q N\
/ Silty, clayey greenish—gray to olive gray, moist o N
2 CL
. % to wet, 9 N N =
20 =
% N\
/ Silty, clayey, with organic material, color change o \
% to brownish—gray.
25 %
3 {105 /
% 0
%
% N
1 % Silty, clayey with organic material, §
30 / yellowish-brown to yellowish- gray, only slightly
% moist. N
7 \
%
7
. Z
% 2471 \
(38-41") Silt, slightly clayey, yellowish-brown to - N
yellowish— gray with some dark yellowish-orange
ML staining, with organic material and iron N
concretions. N
40 — —4
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N anre Monitoring Well 007 GIILF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N-126
Project No: 0094-08420 Surface Elevation: 28315 feet ms/
Started at 1200 on 3-18-96 TOC Elevation: 28294 feet msl
Completed at 1500 on 3-18-96 Depth to Groundwater: 30.76 feet Measured: 4/5/96
Driling Method: Rotasonic Groundwater Elevation: 252.18 feet ms/
Driling Company: Akance Environmental Total Depth: 86.0 feet
Geologist: JKingsbury Well Screen: 60 to 70 feet
o2 1glz|_|8la | | Z | WELL DIAGRAM
b SulEw ol 8| 5|23 GEOLOGIC DESCRIPTION =
] T %:' E Z| S g
%E ':!% g(% 0| e QE_ g ? w
4 |10 ML . . : 2421 \
{41-46') Clay and silt, dark yellowish-orange to
orangish—gray, sandy, with a trace of small
CL gravel. Contact with Fluvial Deposits (44-70") N
ML estimated at 44',
45 N
3 237.1 N N 5
- (46-51") Sand (fine to medium—grained) and \ g)
3 clay lenses, orangish—gray to yellowish—-gray. Q N
4 > N
5 B8 sn s NN
- SC =4 N N
50 o 5
2y | @ § \
'.‘_’-_' G (51-70") Sand, coarse-grained to very S N
[0: coarse-grained, and gravel (up to 2" in longest N N i\>
o q dimension), yellowish-brown to dusky yellow. Co Ld 5
bl F B
551 1 SN
5 | 0 G e b g
610G b2
:o :o 7.or.
[0 AR
° (4 L
60— - :
95, Q (83% T :
o < ;
a5 g f:
g N
%5 o =8k
q Some minor clay in sand and gravel matrix from 5 8
o » 2 [
66' to 70" - © [
L3N =TI 2
> If @
] o il 5 @
g\ ;!; s S
70 2134 S
Cockfield Formation; clay, dark brown, with thin -
interbeds of fine- grained sand, appears
reworked from 70° to 72",
75+ CL
6 | 105
N 2|
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Monitoring Well OO7G1ILF

Project: NSA Memphis

Location: Milington, TN. SWMU 7 - Buiding N—-126

Project No: 0094-08420

Surface Elevation: 283/5 feet ms/

Started at 200 on 3-16-96

TOC Elevation: 282,94 feet ms!

Completed at 1500 on 3-18-96

Depth to Groundwater: 30.76 feet Measured: 4/8/96

Driling Method: Hotasonic

Groundwater Elevation: 25218 feet ms!

Driling Company: Aliance Environmental

Total Depth: 86.0 feet

Geologist: JKingsbury

Well Screen: 60 to 70 feet

o |2 |g|E|_|8]g Z | WELL DIAGRAM
§Lu Fuw 5 s e GEOLOGIC DESCRIPTION =
=l |ddl5el 2 8 |8 :
me EZ(3Z| 2|2 || 2|8 &
0os |do|sun| o a2 o ® A w
I
©
5
CL 9
1 S
85—
107.1 —L
Soil boring terminated at 86'.
90
95—
100
105
110
H154
120
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Y anre Monitoring Well 007GI2LF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N-126
Project No.: 0094-08420 Surface Elevation: 289.10 feet ms/
Started at 0800 on 3-16-96 TOC Elevation: 286.78 feet msl
Completed at 240 on 3-16-96 Depth to Groundwater: 3568 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 253.10 feet ms/
Driing Company: Aliance Environmental Total Depth: 860 feet
Geologist: JKingsbury Well Screen: 80 to 90 feet
.- 8 2
§ | 5 | § NEIE: _ ‘ » z WELL DIAGRAM
G 1SwlEwl w E e g GEOLOGIC DESCRIPTION =
£d 22|52 2| 8 £|5 g
me 2|22 2| 2| | |8 m
o= N <N w R a. o (73] —
1 (0-2') Concrete. K3
- 287.1 N N
: : (2-22') Silt, light brown to gray. N
N N
5 1 N N
N N
Silt, light brown to yellowish-brown, with some §
A organic material, moist. N
N
A
10 N
2 70
ML
N
(14-16") With dark yellowish—orange mottling. N
15
Silt, yellowish—-brown to yellowish—-gray, wet. N N
2 N
a.
o
< N -
20+ s NN G
[ N 5
3 [ 100 » \
o671 | 2 ’
Clay and silt, brown, with some iron concretions. &~ i N
N
25
Silt and clay, yellowish~brown to light brown, N
with some dark yellowish-orange mottling. N
N
| " \
30 ML N
N
4 | 86
Contact with Fluvial Deposits (34-90') estimated \ N
35+ at 34, N §
2521
(37-43') Sand, clay, and silt, reddish~brown to N\
v dark yellowish-orange, moist. §
40 — —
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N anre Monitoring Well 007GI2LF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N-126
Project No. 0094-08420 Surface Elevation: 289.10 feet ms/
Started at 0800 on 3-16-96 TOC Elevation: 288.78 feet msi
Completed at 2240 on 3-16-96 Depth to Groundwater: 3568 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 253.10 feet msl
Driing Company: Aliance Environmental Total Depth: 960 feet
Geologist: JKingsbury Well Screen: 80 to 90 feet
T I R 2| Z |  WELL DIAGRAM
Q edz|wleg|lall . £
S lSw|lFw| w g e é GEOLOGIC DESCRIPTION =
£l 225 2| 8 £| 8 g
hi |Ex|32 2| E| o £]| 8 g
o= AW CW w 2R a o w
\
5 | 100 SC
SM N
: 2461 N
x-S% (43-46') Sand, fine to medium—grained,
454 °o° SW reddish—brown, wet.
oL 243/
g_‘ (46-51") Sand, dark yellowish-brown to N
-3 yellowish—-gray, with very light gray clay seams
6. B8 SW.| up to 4" thick. N
6 | 92 SC
50 o N
: 238
.Q,"o'.o- Sand, fine to medium-grained.
o: . 9| \
6'_.°_.'°- Dark yellowish—orange, micaceous, wet.
55 o0
505l SW -
T e 2
- K 4
0: -0 o
O g N
09 S\
50 3" thick clay | T N
0: 'Ol Yy lens. A
] % (60-60.5') Clay lens, light oli 2586 | 8 N
-60. ay lens, light olive gray. . )
\_{S /| e N
(60.5-63') Sand, medium-grained, = N
< °' grayish—brown, micaceous. o6 &
°°° Sand, fine to coarse-grained, moderate N
65— '-_-.'6'-_- yellowish brown to dusky yellow, with minor
7 | 1o °°° pea-size gravel.
[0:-©
.:.no:'-
o \
_0,56'._0_ With some clay lenses from 69’ to 70",
707 6:-6 N
e ‘
[0- - O
oV SW i .
6.-'9'6 Sand, fine to very coarse-grained,
-k yellowish-gray, micaceous. E F. -J_L
6:+ 0 Po P ®
- 2 P P 7]
75 0. O P [ 3
- X% " o €
°° e, o, S
A o | c
0:5% H B
X o | o
529 AT
80 6,6 _ 4
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Y anre Monitoring Well 007G12LF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N—126
Project No. 0094-08420 Surface Elevation: 282.10 feet msl
Started at 0800 on 3-16-96 TOC Elevation: 288.78 feet ms!
Completed at 1240 on 3-16-96 Depth to Groundwater: 3568 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 25310 feet ms!
Driling Company: Aliance Environmental Total Depth: 96.0 feet
Geologist: JKihgsbury Well Screen: 80 fo 90 feet
3
Q S‘ g zl § Q | g WELL DIAGRAM
SulBuwl & 3 Q GEOLOGIC DESCRIPTION E
e = 8 .
= glﬂ _ng g o T = E
%E ':l% <§tcn o | »e % % ? i
8 | 120 i 2081 T Y
(81-82.5") Sand, fine to coarse-grained, dark c
yellowish—orange with clay lenses between 82° 2066 | 3 dad
_\End 82.5', orangish—gray. /— ] Y=g o
- o [EE 3
85 g
2031 | 5 © [l <
(86-90') Sand and gravel with some clay in & g =ff e
matrix, dark yellowish— orange. S o FEFF
© = ik
D- .n .'-
90 1001 :Lj H=g
] 9 | 1o Cockfield Formation: Clay, dark brown, with thin %% o
interbeds of fine- grained sand. 200 E
ol o
...a L “é’
':.:o. b
o’ <
95+ prene] 3
I o.o_o —L
Soil boring terminated at 96'.
100
105
110
115+
120
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Monitoring Well 007G13LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiking N-126

Project No: 0094-08420

Surface Elevation: 29314 feet ms!

Started at 1430 on 3-17-96

TOC Elevation: 292.96 feet ms/

Completed at /600 on 3-17-96

Depth to Groundwater: 34.9f feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 25805 feet ms!

Driling Company: Aliance Environmental

Total Depth: 8680 feet

Geologist: JKingsbury

Well Screen: 68 to 76 feet

o 12 [g| & 8l a g WELL DIAGRAM
208, 2|8|gl58 ' <
= Sw|lFwl w e g GEOLOGIC DESCRIPTION =
£ 22|58 2| § £| 9 &
EE ':Ic% g% % 2 g % bt 1] .
> B 3 Silt, brown, with some gravel fill 0" to 2', native x
material 2' to 4. N
1 | 100 N
3 N
’ \
(4-15") Silt, light brown to reddish-brown, with N N
5 3 some clay and organic material. N
\
3
3
10 2 50 N
\
N N
N
154 (15-16") Silt, with some clay, moderate gray. \
(16-30') Silt, yellowish-brown and olive gray, \ N
with some clay, with some organic material and (&) \
S\
clay throughout, wet. a N
g et
20 : 3
; NN °
g N
&
N N
_ N
N
\\\ N
30 263.1 N
(30-34') Silt and clay, greenish-gray to olive
gray, moist to wet. N N
N
(34-36") Increasing clay content.
35
N
4 1150 2651
(38-44') Clay, silty and sandy, with scattered
40 gravel, gray to light brown. 1 N e
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Monitoring Well 007G13LF

Project: NSA Memphis

Location. Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation; 29314 feet ms/

Started at 1430 on 3-17-96

TOC Elevation; 292.96 feet msl

Completed at 1600 on 3-17-96

Depth to Groundwater: 34.91 feet

Measured: 4/8/96

DOriling Method: Rotasonic

Groundwater Elevation: 258.05 feet ms/

Driing Company: Aliance Environmental

Total Depth: 86.0 feet

Geologist: JKingsbury

Well Screen: 68 to 76 feet

B
le 12 |sl&l-]8]g 2 | WELL DIAGRAM
Suw|Ewl 5| % Q GEOLOGIC DESCRIPTION E
=l [gdl5d 4|8 Z :
—J
Bt Ez(32 2| E|o| £ 8 g
o= 0| <<Wn w 3R a o wn
Color change to very light gray.
ML \
CL
Contact with Fluvial Deposits (43-78') estimated
—\at 43, /—-249.1 N
45 Sand and clayey sand, very light gray to very
light brown. N
5 | 100
Sand and sandy clay, very light gray,
micaceous. \ *g'
50 N S
2 N
% 2 NN
Sand, very light gray to light brown, with a few S
55— lenses of clay and sandy clay, micaceous. - N N
D N\
6 | 17 ‘\\
N
(69-60") With some gravel (3" thick lense). §: % ‘%L
60~ 2331 [ Lo o
(60-64") Sand, fine to medium—grained, light L 1 o
yellowish-brown to yellowish-gray, micaceous. -: -: =
3 >
pr by 2
.. .. g
2204 B B R
65— | (84-65") With some clay (interstitial). 0081 HRa
(65-70'") Sand, fine to medium-grained, light e
yellowish-brown to yellowish—gray, micaceous.
g
(7]
3]
3
704 . - 2231 o o
(70-71) Clay, very light gray. Y > a e
(71-75") Sand, dark yellowish-orange to 3 8 pig
yellowish~brown, and clay, very light yellowish i S q
gray. 2o e
>
a
75+ ; - 2181 =
7| o e o ——  pam L7
¢! ) Y ge. Lo
(76-7T") Clay. /— 2151
(77-78") Clayey gravel. [
80 .
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Y anre Monitoring Well 007GI13LF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buiding N-126
Project No: 0094-08420 Surface Elevation: 29314 feet ms/
Started at 1430 on 3-17-96 TOC Elevation: 29296 feet ms/
Completed at 1600 on 3-17-96 Depth to Groundwater: 34.9/ feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 258.05 feet ms/
Driing Company: Afiance Environmental Total Depth: 86.0 feet
Geologist: JKingsbury Well Screen: 66 to 76 feet
o |2 |g|E& 8| o Z | WELL DIAGRAM
EMENEAR AR <
E |Qw|Fw| w e GEOLOGIC DESCRIPTION =
I 22|52 2| 8 | 9 f
me ES(SE E B ol 3|3 i
[==] SN w0 3 a o w)
(78-86') Cockfield Formation (see descriptions
below). Lo %
(78-79") Clay and sandy clay, grayish-orange. g
1 (79-79.5") Dark brown, moderate brown to 80', S
857 (82-86") Sand, fine to medium—grained, light n
olive gray to light yellowish-brown, with clay 207
stringers, light gray to grayish-orange. [
Terminated soil boring at 86°.
90
95+
100
105
110
115+
120
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Monitoring Well 007G14LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 296,65 feet ms!

Started at 1330 on 3-16-96

TOC Elevation: 296.43 feet ms!

Completed at /700 on 3-16-96

Depth to Groundwater: 37.99 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 258.44 feet msl

Driling Company: Alliance Environmental

Total Depth: £26.0 feet

Geologist: J Kingsbury Well Screen: 84 to 94 feet
o |2 ||k 8| g € | WELL DIAGRAM
(&) —
5 § w|Ewl & 2 § e g GEOLOGIC DESCRIPTION E
i i 2g(zg z g |8 g
%E ':I% g% | = E % ? w ,_
3 (0'-2) Concrete Ky
284.6
3 (2'-21) Silt, brown, with some clay
. ' N
5 3 s
N
3 N N
N
1 " 3 \
10 Moist at 10’ §
ML
N
151 N
o N
= N
o
< \ -
20 s NN 2
o156 | @ =
(21'-30') Brown clay with some sand and silt. =]
Sand is fine-grained and dark k.
yellowish—orange.
N
25— cL N
2 85 ML
N
30 266.6 \
(30°-34") Silt with fine sand and minor clay, very \
light gray with some dark yellowish-orange
ML [ mottling, dry
2626 N
35+ SW. {34'-94") Fluvial Deposits (see descriptions N
SC below).
-260.6 N
cL (34°-36") Fine to medium—grained sand, dark N N
yellowish—orange to reddish-brown color, some N
3 | 100 % 2586 N
V. 9 clay present. N
504 sw \
40 Aot (36'-38') Clay, light brown. _J_ .
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Monitoring Well 007G14LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N~126

Project No. 0094-08420

Surface Elevation: 29665 feet ms/

Started at 1330 on 3-16-96

TOC Elevation: 29643 feet ms/

Completed at /700 on 3-16-96

Depth to Groundwater: 37.99 fest

Measured: 4/8/96

Driling Method: Rotasenic

Groundwater Elevation: 258.44 feet msl

Driling Company: A#iance Environmental

Total Depth: 1£26.0 feet

Geologist: J. Kingsbury Well Screen: 84 to 94 feet
o 23
jE S' S % 18] g o E WELL DIAGRAM
8ulBw| S| 5 o GEOLOGIC DESCRIPTION €
-l > 8 R
R FHEHFIHEE :
EE OJn|{<nl & | »e % é ? Y
'-‘_,-.'6'3 (38'-71') Sand (see descriptions below). N
00 .
-.0"; (38'-43') Sand, fine to medium-grained, dark
-_°._'6-_°. yellowish-orange. Micaceous and wet at 40' N
g_"é.'?- (43'-45") Sand, fine to medium-grained,
45— [0 o ©° brownish-gray to medium gray, micaceous.
°°° (45'-48") Clay seam. N
,6.-'?',6 (48'-54") Sand, fine to medium~grained,
-0 ] yellowish—gray and micaceous, with some minor N
50 '.‘_’-_'6:‘_’- clay. N
0.0
°o° \ N
o
4 | 88 6: -0 N
-"_o --'
(- (54'-63') Sand, medium to very coarse-grained,
_ - XK )
55 °'°° SW dusky yellow, and minor gravel.
I N
o ¢ NN
20 2 N 3
959 ? 5
60 0 0 5
e - ¢ (7] \
00 a
6% = NN
6:-9 & \
°_°° (63'-66") Sand, fine to medium-grained, N N
XX yellowish-gray to very light gray, with minor N N
_ I
65 "6 clay. §
°'°° (66'-71") Sand, fine to very coarse-grained, N
O- 0 yellowish—gray to dark yellowish—-orange, with
°_°° minor gravel. \\\\
\
704 R3x N
s 2056 N
'g_' (71'-84") Sand, sandy clay, and clay; alternating \\\
.9_-' beds of sand and clay .5’ to 1.0 feet thick; sand
6:‘ is fine to medium—grained, dark yellowish—orange _
to moderate yellowish—brown, clay is very light §
75+ -.‘_’-_' S| gray to yellowish-gray. N i
5 0 CL g
6 W H 3
1
o: k|
80 - .
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Monitoring Well 007G14LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No: G094—-08420

Surface Elevation: 296.65 feet ms!

Started at 1330 on 3-16-96

TOC Elevation: 296.43 feet ms/

Completed at 1700 on 3-16-96

Depth to Groundwater: 37.99 feet Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 258.44 feet ms/

Driling Company: Aliance Environmental

Total Depth: 26,0 feet

Geologist: J Kingsbury Well Screen; 84 to 94 feet
%‘ —_
e Sl S % _ g @ ‘ | z WELL DIAGRAM §
L § g ,>_"_‘ % # % é % é GEOLOGIC DESCRIPTION = o
=w |2 ] 3 =
= g = & 5
HEEHRHEBEAHE 3
' bt by LT
i b
2126
85 (84'-86') Sand, fine to coarse-grained, dusky
ellow to dark yellowish-orange.
y y g oo | ¢
(86'-94’) Sand, fine to very coarse-grained, @ o
dusky yellow to yellowish—-brown and gravel (up 3 §
to 1.5" in longest dimension). g o
5 g g
- - O o
90 % 9
6 | 100 = @
=t (&)
© =
! [- 9
(94-126") Cockfield Formation (see descripti 2026
] - ockfield Formation (see descriptions
% below). X %F
Fine to medium-grained sand, yellowish—brown to :
very light gray color, with a small amount of :
gravel near 96'. o
3
100- (96'-104') Sand, fine to medium-grained, medium 3
yellowish—gray to dark yellowish~orange. X
7|95 b?
:. L,
.. L.
.. L
'. -
With a few thin stringers of clay at 104' K
105- Loteld
.. L E
(106"-116") Sand, fine to medium-grained, Potere g
yellowish—brown to yellowish—gray, with some [ooers 2
dark yellowish-orange mottling, a few clay ooooed s
stringers throughout, and some sparse scattered OO0 <
gravel (up to 1" in longest dimension), 00" o
1104 SO
* L
8 | 120 *e®®
> L]
'l -
.. L
* L,
.."..
151 et
806 2ot
(116'-126') Sand, fine to medium-grained, MO
grayish—-orange to dark, yellowish—orange with L
streaks of clay throughout ]
120 eed L
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Monitoring Well 007G14LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 296.65 feet ms/

Started at 1330 on 3-16-96

TOC Elevation: 296.43 feet ms!

Completed at 1700 on 3-16-96

Depth to Groundwater: 37.99 feet Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 258.44 feet ms!

Driling Company: Aliance Environmental

Total Depth: 26.0 feet

Geologist: J Kingsbury Well Screen: 84 to 94 feet
e |2 | s| & 8l g 2 WELL DIAGRAM
(&) — . .
m § wliEwl & g _§ e g GEOLOGIC DESCRIPTION =
Gi EE3E T\ E| | 5| & g
%E 773 gw @ | e E 5| B w
Wi lve o T
9 | 120 .5 C ]
<_".«‘.fv'1 “ 8
R b o
RRD SC . z
4 .)v’.)v‘l %ol 2
PRV . c
125 PRy X 2
“;.“/.' 706 o o o A
Soil boring terminated at 126"
130
135
140
145
150
156
160
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Monitoring Well 007G15LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 29366 feet ms!

Started at 13/5 on 3-19-96

TOC Elevation: 293.36 feet ms/

Completed at /530 on 3-19-96

Depth to Groundwater: 35.65 feet

Measured:. 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 257.71 feet ms/

Driling Company: Aliance Environmental

Total Depth: 106 feet

Geologist: JKingsbury

Well Screen: 90 to 100 feet

o |2 || & 8| a g WELL DIAGRAM
O — . .
5|8 y|Eu E % 5 2 3 GEOLOGIC DESCRIPTION =
—w (=] - 0 .
L|Z o = &
EE '3% g% % o E (% B i o
oy =*
0 (0’-1') Concrete. oo 7
(r-6') Silt and clay, brown to yellowish-brown. § N
1 83 0 \\\
CL
. ML
5+ 0 N
287.7
0 (6'-35") Silt, see descriptions below.
(6'-10} Silt, brown to brownish—gray, some clay, »\
N
0 hard. \ N
N
10— (10°-26") Silt, brown to dark yellowish-brown, §~
with some clay, with organic material from 10’ to
1, moist. N
N
15
2 85
(]
z N
o
20 5 °
ML a \\\\\ S
5 N
2
& N
N
N
25 \
(26°-29') Silt with minor clay, brown, moist. N
1 (29'-35') Silt, brown mottled with dark
301 yellowish—orange, with organic material, some N
clay, hard, slightly moist. N
\ N
N N
35+ 2587
3 | 100 (35'-40°) Clayey and silty sand, light
reddish—-brown. Fluvial deposits contact
aC estimated at 36° based on geophysical log N
SM interpretation.
40 2637 | — —_
oW
\Db[
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Monitoring Well 0O07G15LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 293686 feet ms/

Started at 1315 on 3-19-96

TOC Elevation: 29336 feet msl

Completed at /530 on 3—-19-96

Depth to Groundwater: 35.65 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 257.71 feet ms/

Driling Company: Alfiance Environmental

Total Depth: 1086 feet

Geologist: JKingsbury

Well Screen: 90 to 100 feet

o2l = S g WELL DIAGRAM
Ig 18 g E = 3| @& &
=5 § f‘é E ﬁ ﬁ 2 E % g GEOLOGIC DESCRIPTION =
(=TT R 3 e .
g = - = E
bz 52|23/ 3| 2|28/ 2| 5 N
" (40°-46") Sand, fine to medium—grained, slightly ' N
clayey, dark yellowish-orange to light
§ S reddish—-brown, with scattered gravel (up to 2"
§ SC in longest dimension). N
N
45— N
247.7
(46'-51') Sand, fine to medium—grained, N
orangish—gray to dark yellowish—-orange, N
sy | micaceous. N
50— N
2427 \
(51'-66") Sand and minor gravel, dusky yellow to N N
dark yellowish— orange with a few clay lenses
less than 6" thick. N
55 N
4 | 110 %
o N
-
SW| (58'-61) Increasing gravel content. & N
GW < -
60 £ 8
& S
s NN
SN
65 §
221.7 \ N
(66'-94') Sand, fine to coarse-grained, N
orangish—gray to dark yellowish—-orange, N
micaceous, with a trace of gravel. N
\
70
‘o0 SW N N
N
75— N N
5 | 108 Clay lens at 76",
Clay lens at 78",
N
80 A4 N
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Y anre Monitoring Well 007GI5LF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buikding N—126
Project No.: 0094-08420 Surface Elevation: 29366 feet ms/
Started at 135 on 3-19-96 TOC Elevation: 293.36 feet ms!
Completed at 1530 on 3-19-96 Depth to Groundwater: 3565 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 257.71 feet msl
Driling Company: Aliance Environmental Total Depth: /106 feet
Geologist: JKingsbury Well Screen: 90 to 100 feet
le 2 | sl = 2| o Z |  WELL DIAGRAM
o § wi & w uz.l % é e g GEOLOGIC DESCRIPTION =
= Ty g o ng g ] z o @
EE ':J% <% | ee E % 3 o
R | \ '
é'-'é‘-é. g N
o N N N
s S NP O+
¢ Hi B
85— R s e
LV, (/2] o L [=
059 =R S
[0: -6 SW = bl Pl a
0" N 'l "
EHZE .
90 .
g I
[ 2
07 | o5 K
o5 (94'-100’) Sand and gravel, dark > ;
] X . g o o}
05 yellowish-orange to dusky yellow; sand is fine to 9Ff 2
6 very coarse—grained, gravel is (up to 1.5" in ° ° [ Q
longest dimension). S ot =]
o Q[ g
a. |’ =]
100 193.7 :L_'T F
Cockfield Formation: Sand, fine grained, with thin
lenses of clay, yellowish—gray to light gray
105
187.7 -
Soil boring terminated at 106"
110+
115
4
120
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Monitoring Well 007G16LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N~126

Project No: 0094-08420

Surface Elevation: 285.28 feet ms/

Started at 1318 on 3-15-96

TQOC Elevation: 287.63 feet ms/

Completed at /500 on 3—-15-96

Depth to Groundwater: 29.29 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 258.34 feet ms/

Driling Company: Allance Environmental

Total Depth: 86.0 feet

Geologist: 0. Ladd

Well Screen: 70 to 80 feet

e |2 lg|E|-|8]a | | E WELL DIAGRAM
5|8 y = yl iy g 5 % 3 GEOLOGIC DESCRIPTION £
Ew | = - —
L |g o = o
Bz 52|23 2| %| 2| &| 5 @ |7 |7
1 1100l BG l:l: oL (0-2') Soil, grass, and roots. N N
BG [l 2833 N
BG Silt, moderate yellowish—brown mottled with light
2 200 BG olive gray and a small amount of dark
yellowish-orange, contains iron/manganese
5+ BG nodules.
BG N N
Silt, dark yellowish-brown mottled with a little
86 light olive gray. N
BG
BG Clayey silt, moderate yellowish-brown mottled N
with a little light olive gray, contains N
10 BG iron/manganese nodules. Moist from 14' to 15, N
3 (100 with an increasing amount of iron/manganese N
nodules with depth,
5 ML
] N
Moist. \\\
(&)
NI\
g N
Clayey silt, dark yellowish~brown, becoming < N =
20 moderate yellowish-brown near 24.5', with bt °
4 | 80 iron—-manganese nodules near 24.5, moist. g‘ @
- N N
N
o5 Silt, dark yellowish-orange mottled with \
moderate yellowish-brown and light olive gray, N
contains iron/manganese nodules. 12588
N
_Maecoming sandy. [ N N
(26.5-31') Sand, fine-grained, dark
30 yellowish—orange, locally clayey, wet. Contact N
sc | with Fluvial Deposits (30-80") estimated at 30", N
(31-35") Clayey sand, fine—grained, dark N N
5 | 88 yellowish-brown, wet.
35 2603
Sand, fine~grained, dark yellowish-brown, wet. N
Moderate yellowish—brown, micaceous, wet.
N
Dark yellowish—brown.
\
Moderate yellowish-brown to grayish-orange, . N N
40 mottled with sparse dark yellowish~brown. -—_
Page 1 of 3



N anre Monitoring Well 007 GIBLF
Project: NSA Memphis Location: Miington, TN. SWMU 7 — Buikding N-126
Project No: 0094-08420 Surface Elevation: 285.28 feet ms/
Started at 1318 on 3-15-96 TOC Elevation: 287.63 feet msl
Completed at 1500 on 3-15-96 Depth to Groundwater: 2929 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 258.34 feet ms/
Driling Company: Akance Environmental Total Depth: 86.0 feet
Geologist: 0. Ladd Well Screen: 70 to 80 feet
o |2 | sl = 8| o g WELL DIAGRAM
15 o e ulg| 2|2 =
= 8u.| Euwl w e GEOLOGIC DESCRIPTION =
= (22|52 & g £|° &
w E =
%E 'J?) g% % ) g % B w
Shelby Tube sample collecied from 40 1o 43 \
for geotechnical analysis, no sample collected
6 | 100 ' SP [ for lithologic observation. § N
SC (43-44") CI d, fi d, light b 2423 \\\
- ayey sand, fine—-grained, lig rown o413 N N
45 [\ mottled with dark yellowish-orange, wet. / 103 \
(44-45") Silty sand, fine—grained, light brown
mottled with dark yeliowish—orange and very N N
light gray clayey sand, wet.
ght gray clayey 5373
(45-48') Sand, fine-grained, grayish—-orange N
50 7 100 mottled with light brown, wet.
Very light gray clay seam near 48'. N =
[=]
(48-53") Sand, medium to very coarse—grained, o S
with some gravel (up to 1" in longest dimension), H232.3 z
yellowish—gray mottied with dark yellowish- =4 \\:
55 orange and grayish—orange, micaceous, wet. = \
O
' (53-57') Clayey sand, fine—grained, 0 N N
yellowish-gray mottled with dark 083 | 2 N
yellowish-orange, with iron—manganese nodules, N
wet, rare gravel piece at 53.5'. N
60— Clay seam near 55', yellowish—gray mottled with
s | 80 pale red. N
Sand, fine to very coarse—grained, with
scattered gravel (up to 0.5” in longest N N -y
dimension), olive gray to light olive gray, wet. .: .: E
» »
65 Yellowish—gray to grayish-orange with .: .: ;
scattered gravel. 5103 Lo [ €
L L -—
(66-77.5") Sand, very coarse-grained, and :* :0 S
gravel; grayish—-orange to dark £ o 2
yellowish—orange, wet. Gravel is mostly chert, [
increasing in size (up to 2" in longest dimension)
7o+ +
and content near 76"
9 | 80
‘0:.)
o 2
3 o
(&) o
75 z S
s
73
2018 | 2
(77.5-80') Gravel (up to 2" in longest dimension) ©
and sand, fine to very coarse-grained, dark _l— =
80 yellowish—~orange, wet. Gravel content 10053 =
decreases and sand content increases near 80
the estimated contact between the Fluvial Page 2 of 3

Deposits and the Cockfield Formation.




Y anre Monitoring Well 007GI6LF
Project: NGA Memphis Location: Miington, TN. SWMU 7 — Buiding N—126
Project No: 0094-08420 Surface Elevation: 285.28 feet msl
Sterted at 1318 on 3-15-96 TOC Elevation: 287.63 feet ms!
Completed at 1500 on 3-15-96 Depth to Groundwater: 29.29 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 258.34 feet ms/
Driing Company: A#ance Environmental Total Depth: 86.0 feet
Geologist: 2 Ladd Well Screen: 70 to 80 feet a
— [x}
w D
§ 5 g E 18l a E w%_L DIAGRAM
B (SwlEw| w é e g GEOLOGIC DESCRIPTION = o
£ 28|58 ¢ g |2 E z
Bz 5323/ 3| 2|2 8|5 m |
0 | o i SP | Cockfield Formation: Sand, very fine-grained, _;04'3 A
mostly lignitic, black micaceous, with a small ’ §
amount of dark yellowish-brown and dark o
yellowish-orange clayey sand near 80", -202.3 =
85 (81-83') Clayey sand, very fine-grained, dark §
] 2 yellowish-brown.
sC 1883 Y
(83-85.5") Sand, very fine—grained, light olive
gray with lignitic streaks throughout, micaceous.
(85.5-88") Clayey sand, very fine-grained, dark
00— yellowish—brown with lignitic streaks throughout,
micaceous.
Terminated soil boring at 86'.
95+
100
105
110
15+
120
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Y anre Monitoring Well 007GI7LF
Project: NGA Memphis Location: Miington, TN. SWMU 7 - Buiding N-126
Project No. 0094-08420 Surface Elevation: 280.89 feet ms/
Started at 0750 on 3-15-96 TOC Elevation: 283.20 feet msl
Completed at 0956 on 3-15-96 Depth to Groundwater: 2519 feet Measured: 4/8/96
Driling Method: Rotasonic Groundwater Elevation: 258.01 feet ms!
Driling Company: Aliance Environmental Total Depth: 86.0 feet
Geologist: 0. Ladd Well Screen: 62 to 72 feet
3
o 8' g E _ § @ z WELL DIAGRAM
' § w|Ew| W@ S GEOLOGIC DESCRIPTION =
Z og|5g g 3 £l 8 ) —
o W = -
Bz 52|23 3| %|8| 5|5 o |
1 100! B oL (0'-2") Soil, grass, and roots, brick fragments.
BG - - 2789
BG (2'-34") Silt (see descriptions below). N
2 |10 BG (2'-4') Moderate yellowish-brown mottled with \
5- BG dark yellowish—orange and olive gray.
(4'-6") Qlive gray. §
BG6 (6'-16) Olive gray to medium bluish-gray, N
BG stained light olive brown in places, with
BG iron/manganese nodules. N
104 BG
3 |40
N
N
\
15 N
(16'-22") Moderate yellowish—brown mottied with N
dark yellowish-orange and olive gray, with a few g N
i dules. N
iron/manganese nodules Q %
o -
20 3 N §
4|70 g 2
(22'-33") Very moist. & \
254 (25'-29") Olive gray. N
Scattered manganese nodules at 26'. N §
N K
N
{29'-34’) Clayey and sandy, moderate N
30 yellowish-brown mottled with olive gray, moist. N
5 | 100 NIN
246.9 N
35 Contact with Fluvial Deposits (34-72') estimated
at 34", N
Lo44.9 N
(34’-36") Sand, very fine—grained, and silty
clay, moderate yellowish—brown, moist.
Clayey sand, fine-grained, moderate N
40 reddish—brown to light brown, mottled with light 1 N o
olive gray and moderate yellowish—-brown near

42', hard, contains rare iron concretions Page 1 of 3
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Monitoring Well O07G17LF

Project: NSA Memphis

Location: Milington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 280.89 feet ms/

Started at 0750 on 3-15-96

TOC Elevation: 28320 feet ms/

Completed at 0956 on 3-15-96

Depth to Groundwater: 25.19 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 258,01 feet ms/

Driing Company: Aliance Environmental

Total Depth: 86.0 feet

Geologist: 0. Ladd

Well Screen: 62 to 72 feet

LITHOLOGIC

SAMPLE
% RECOVERY

ANALYTICAL
SOIL CLASS

SAMPLE

DEPTH
INFEET
PID (ppm}

GEOLOGIC DESCRIPTION

ELEV. (ft-ms))

WELL DIAGRAM

o | SAMPLE NO.
B GRAPHIC LOG

©
o

¥ sC

45

Clayey sand, fine—grained, very light gray
mottled with moderate reddish—brown, light
brown, moderate yellowish—brown, and grayish-
orange, hard, with rare iron concretions

7 | 100

50

8 | 158 SP

{45.5'-58.5") Sand (see descriptions below).
Shelby Tube from 46-49".

Sand, fine—-grained, dark yellowish-orange
mottled with light brown from 51" to 53°, becoming
grayish—orange to dark yellowish—orange from
53' to 56". Light gray clay seam at 5. Thin
gravel zone at 54'.

(56'-58.5') Sand, fine—grained, grayish-orange,
contains rare gravel pieces, wet.

60
9 | 100

Sk

2224

(58.5'-84") Sand, fine to coarse-grained,
grayish—-orange mottled with dark
yellowish—orange, with gravel (up to 0.5" in
longest dimension), wet.

65—

70
10 {100

75—

80

\

216.9
(64'-72") Sand (see descriptions below).

Fine to very coarse-grained, and gravel (up to
1.5" in longest dimension), grayish—-orange
mottled with dark yellowish orange and very light
gray clayey fine sand, wet. Some of the light
gray material is cemented.

Fine to very coarse—-grained, and gravel (up to
2" in longest dimension), dark yellowish-orange B
mottled with very light gray clayey material, /' 2089
wet.

(72-86') Cockfield Formation (see descriptions
below).

Clayey sand, very fine-grained, dark
yellowish—orange mottled with very light gray
and grayish-orange, wet. Contains a small
amount of gravel near 72"

(77'-78") Very wet, very light gray clay seam at

grout

oz

iz
.

2" 1D, Sch. 40 PVC

000000 e e e e e W
-:-'l'.'.'.'.'.'.'.’.‘V T

; le

I bentonite seal <

wle
1
1]

0.01 slot, PVC screen

' PVC end cap

I— bentonite plug —>|< 10/20 sand )I

i,
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Monitoring Well O07G17LF

Project: NSA Memphis

Location. Miington, TN. SWMU 7 — Buiding N~126

Project No. 0094-08420

Surface Elevation: 280.89 feet msl

Started at 0750 on 3-15-96

TOC Elevation: 28320 feet ms/

Completed at 0956 on 3-15-96

Depth to Groundwater: 25.19 feet Measured: 4/8/96

Driing Method: Rotasonic

Groundwater Elevation: 258.01 feet ms/

Driing Company: Aliance Environmental

Total Depth: 86.0 feet

Geologist: 0 Ladd

Well Screen: 62 to 72 feet

3
e S' g b _ § @ z WELL DIAGRAM
= |8 w|Ew| w s e GEOLOGIC DESCRIPTION =~
W |3 > 8 .
HE R IREE g
%E 58 S| o | » % 5| 3 o
]
1120 Clayey sand, very fine—grained, dark =
SC yellowish—brown to dusky yellowish~brown, with 3
some light olive gray, very fine sandy seams, =
) moist from 83" to 84" 1060 g
854 CL (84'-88") Sandy clay, dark yellowish-brown to a
dusky yellowish—brown mottled with light olive 14040 -y
gray sandy seams, hard. /_
Terminated soil boring at 86.0".
90—
95—
100
105
110
115
120
Page 3 of 3
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Monitoring Well 007G18LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N-126

Project No. 0094-08420

Surface Elevation: 277.80 feet ms/

Started at 0745 on 3-19-96

TOC Elevation: 277.58 feet ms/

Completed at 1000 on 3-19-96

Depth to Groundwater: 2350 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 254.08 feet ms/

Driling Company: Aliance Environmental

Total Depth: 116.0 feet

Geologist: J Kingsbury

Well Screen: 90 to 100 feet

o |2 |g|& 8| @ 2 WELL DIAGRAM
3 w| B w 5 = o] GEOLOGIC DESCRIPTION =
= |29|5e| 2| 8 Z| g z
Bz 53|23 2| %8| 8|5 o _
‘ 1 oo 85 (0"-36") Silt, see descriptions below. K3 §\ \
('-2') Brown, with some clay. % %
N
2 | 67 | BG (2'-6') Brown, with some clay and organic ‘S\ %
material. N §
5 BG
(6'-16") Brownish—gray to light brown with some
BG dark yellowish-orange staining, with organic
material to 16°.
BG
N
10— \
3 |80 N
N
NN
154 N N
' (16'-19") Yellowish-brown, moist.
o N
ML & §
(19'28') Olive gray to greenish—-gray. g N =
204 _5 N 2
2 N N
a
&
N
25
4 70 N
N
(28'-36") Yellowish-brown to yellowish—gray, \
T with some clay. N N
30 \ §
N
\
N
35_4 \
2418
(36'-44") Clay and silt, with sandy zones and a \
cL few traces of gravel, orangish—gray to very light
ML gray with some dark yellowish— orange staining. N
Fluvial deposits contact estimated at 43’ based N
40 on geophysical log interpretation. _— —
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Monitoring Well 007G18LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buidihg N—126

Project No: 0094-08420

Surface Elevation: 277.80 feet ms/

Started at 0745 on 3-19-96

TOC Elevation: 277.58 feet ms!

Completed at 1000 on 3-19-96

Depth to Groundwater: 2350 feet Measured:. 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 254.08 feet ms/

Driing Company: Aliance Environmental

Total Depth: 716.0 feet

Geologist: J Kingsbury

Well Screen: 90 to 100 feet

g 2 |s|&E|l_|28]a E WELL DIAGRAM
_E |3 y| Sy E g H 2 3 GEOLOGIC DESCRIPTION &
W [ 3 =
Lo|E ¢ g Ly
Bz 53|23 2| S| 8|88 i
N
5 | 120 N §
CL N
M \
] e 2338 §
45— '.:'.-:. cL (44'-46') Clay, sand, and gravel, very stiff and
i1 SP dense, dark yellowish—orange to orangish—gray. 318
.~ O [
-k (46'-58') Sand, fine to coarse-grained, N
2_-'6'._0_ yellowish-gray to yellowish— brown, with a trace §
[0 -0 of gravel. %
50— Pt
-2 N
[o:-of
-".° -.'
[0, -0 SW
e
0. -0
4 '_-o '_.
[0 'O
55— 0"
6 | 90 3.'5'3
0::9 N
o[ 208 | 2 NN
-1 (58°'-66') Sand and gravel, reddish—brown to Q N N
60 .9_-' dark yellowish—orange. & s ‘é
° C Gravel is (up to 1.5" in longest dimension), some C(";_ § 5
[6: SW interstitial clay present. =] \
_'6'.' q 6w . \
25 G N N
65+ 6: N
LG 218 N
'.‘_’{'o'g (66'-72') Sand fine to very coarse—grained, §
[0- .°' 0 dark yellowish—brown to light reddish—brown. N
N N
) '.-'-o:: SW \ \
70— O o © §
6: -0l N N
P8 N
EINT 2058
q (72°-79’) Sand and gravel, brown to N
reddish—brown, gravel is (up to 2.5 in longest N
Q dimension), clayey from 72’ to 79', iron cemented N
75 sc| at79. N
7 85 Q GW
q
o . 19838
80 ey SH (79'-86") Sand and gravel, little or no clay, dark 1 1
GW yellowish—orange to to reddish—-brown.
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Monitoring Well 007G18LF

Project: NSA Memphis

Location: Miington, TN. SWMU 7 — Buiding N—-126

Project No. 0094-08420

Surface Elevation: 277.80 feet ms!

Started at 0745 on 3-19-96

TOC Elevation: 277.58 feet ms!

Completed at 1000 on 3—-19-96

Depth to Groundwater: 2350 feet

Measured: 4/8/96

Driling Method: Rotasonic

Groundwater Elevation: 254.08 feet ms/

Driling Company: Alflance Environmental

Total Depth: 1180 feet

Geologist: J. Kingsbury Well Screen: 90 to 100 feet
o |2 | 5|z 8| q 2 WELL DIAGRAM
= §Lu = w 5 s g 2 é GEOLOGIC DESCRIPTION =
Zil 192|ng 2| 8|S £ S i
L Ez(3z| x| 2| | Z| 8
o5 |dwonl|l<an| o £ a (4] 5] w
0. T
5% | 3
54 o NN 2
) oW z BNy X
6: /O] GW o o’ o ]
c - o. o. 3
85 025 £ PPl =
2 s | 2 F{F] S
00 (86'-93") Gravel (up to 2.5" in longest =T % t
>o C dimension), with some sand, very slightly clayey, ~N o [ o
0% yellowish in color. HEH
1) 2Ny
00— % O GW
0 --_- .:'
8 | 120 2 G 2 E
o . =)
0 o [l o
848 | § L g
(93'-100") Sand and gravel, reddish-brown to @ H=H P
rah— (&} o il 9 o
95 dark yellowish—orange. > 5 g
P 2l o
SW % 2 F;
5 © FASES
S 2 Eiff:
il
Cobble approximately 4" diameter near 100", » FIE
100 {778 r _%F
Cockfield Formation: Predominately fine—grained 3
sand, gray, finely lignitic, with some thin
stringers of clay throughout.
105
9 110
o h=d
@ []]
0 (23
[ [=%
k] ]
° ©
(3] (4]
110
115
o8 | Y- Y
Soil boring terminated at 116°.
120
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Monitoring Well 007G0O1UC

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No: 0094

Surface Elevation: 28245 feet ms!

Started at 1015 on 2-07-95

TOC Elevation: 284.64 feet msl

Completed at on 2-24-95

Depth to Groundwater: 29,48 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 255.16 feet msl

Driling Company: North Star Driting

Total Depth: 110.00 feet

Geologist: Ben Brantley

Well Screen: 97.00 to 107.00 feet

o |2 |g|k& 8|« 2 WELL DIAGRAM
1T O = w| =1 = o =
' § wlFw| 0| 3 g e g GEOLOGIC DESCRIPTION =
Zd legd|xgl 2| 8 £ 5 ' &
e Ex(22 2|2 a| 2|8 T i
o5 [DJo|l<u| » £ a ® 7] w
j Clayey silt, grayish blue green, moist. Petroleum
odor.
1 146
2 89.4
5 80
3 55
4 8.1 Clayey silt, moderate brown, medium stiff.
10 5 6.3
8 2.9 Clayey silt, moderate brown to dark yelllowish
ML .
brown, mottled pale yellowish brown. o
8 24.8 £
(2]
15 100 3
9 12.3 Clayey silt, light brown to reddish brown, stiff, o
dry. ="’
10 0.3 jd
c
‘U g
>
20 i BG Clayey silt, moderate brown, stiff. g g)
o
<
’ <
12 BG ]
(=)
25 13 {100 2575 & § \
Clayey sand, fine to medium, dark yellowish
1 brown to light brown,
Contact of Fluvial Deposits (26-70°) estimated
5 at 26’
30 -252.4
16
Medium-grained sand (30-35'). N
17
35 18] 95
19
20
40 e S J—
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Monitoring Well 007G01UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No.. 0094

Surface Elevation: 28245 feet ms/

Started at 1015 on 2-07-95

TOC Elevation: 284.64 feet ms/

Completed at on 2-24-95

Depth to Groundwater: 2948 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 255.16 feet ms/

Driling Company: North Star Driling

Total Depth: #10.00 feet

Geologist: Ben Brantiey

Well Screen: 87.00 to 107.00 feet

2
Q g’ S & _ § 0 E WELL DIAGRAM
=5 [SulEul 4| 8| B 2|3 GEOLOGIC DESCRIPTION =
[=RTTR =] ] >
VI W = w
2z 3|23 3| 2| 2| 8|5 o
2] co mea \ \
N
22 N
N
454 23 : N
] SP
24 N
25
50
26
230.4
57 Gravelly sand, coarse, grayish orange to
yellowish orange. N
(o]
55 28 | 90 %
[&]
29 §
()
5 N
30 b -
60- S N
31 P z N N @
=) N
32 <
N
65— 33 s
& N
34 N
A Clayey sand, fine, pale yellowish orange to
35 g moderate orange.
70— . <
L4 219
36 KX Silty clayey sand, fine, medium gray to olive
X gray, contains marcasite nodules.
2, ¢,
37 ‘;:‘-,' ' Contact of Cockfield Formation estimated at N
10. \
IS 77,
75 38 | 87 DR : sC Sand, fine, yellowish gray to light gray, lignite at N
XY | o5
39 BG XM
R \
40 BG XD
N
80 ROK L 1
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_ﬁFE Monitoring Well 007G01UC
Project: NSA Memphis Location: Miington, TN. Buiding N-126
Project No: 0094 Surface Elevation: 28245 feet msl
Started at 10/5 on 2-07-95 TOC Elevation: 284.64 feet ms/
Completed at on 2-24-95 Depth to Groundwater: 2948 feet Measured: 3/31/95
Driling Method: Rotasonic Groundwater Elevation: 255.16 feet ms!
Driling Company: North Star Driling Total Depth: 10.00 feet
Geologist: Ben Brantley Well Screen: 97.00 to 107.00 feet
3
S 2 lgs|&El_|S|a £ | WELL DIAGRAM
- |SulEulu| 8| |23 GEOLOGIC DESCRIPTION €
w >
R EHEIR IR AR 4
os |Onlsnl » € o (0] 0] w
L Sand, fing, medium gray to olive gray,
A BG N&Z micaceous.
.":’._’/4 \
A
a2 B6 EACH 2 N
L%y B
RN D 5
85+ 43 BG R Sand, fine, light olive gray to gray with dusky o 2
::4 brown clay lenses. “ &
44 BG pas ®
5N .
45 BG XSO o o
7-./.‘ > (7]
90- N = N \ 2
46 BG XX DA > I B
ROs S b b o
pp n ] b
a7 BG PR C g k'E P T
o - ot %
L1l N Sl
05 48 | 10 | BG Qe SHCH
R AL
2,
49 BG :./‘;.4;.
R
50 BG ";l;'. Same as above but increasing amounts of clay 5
100 e from 99' to 105" 5 2
51 BG e o 3
o5 & g
53 BG ,/:’}' 5 e
»,1 .4 . "
0oL ]
105 54 Bc $554 714 | S
Clay, waxy, dusky brown, hard, has olive gray
55 86 sand lenses. _l_
CL
56 BG
110 57 | 100 {724 —r——l
End of boring at 110", 4
g
(8]
[50]
Fa}
15—~
120
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Monitoring Well 007G02UC

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28361 feet ms!

Started at #50 on 2-07-95

TQOC Elevation: 283.18 feet ms!

Completed at on 2-24-95

Depth to Groundwater: 26.99 feet Measured: 3/3(/95

Driling Method: Rotasonic

Groundwater Elevation: 256.19 feet ms!

Driling Company: North Star Driling

Total Depth: £25.00 feet

Geologist: Ben Brantley

Well Screen: 1068 to 116.8 feet

g |2 |g|& 81 o 2 WELL DIAGRAM
S g glalel2|2 &
L5 |8 ylEulw | 2| 5|23 GEOLOGIC DESCRIPTION &
= [ Rt B =
Be |E2|22| 2| 2| ] £| 8 &
as anN|a<Wn w 3¢ o (] wn
Clayey silt, grayish green with dark yellow RS - -
brown.
1 BG
2 BG
5 90
3 BG
4 41.9
10 5 20.0
Clayey silt, dark yellowish brown to light olive
6 BG ray.
ML g
2
15 7 |100 | BG &
8 BG Clayey silt, dark yelllowish orange to light brown, o
medium stiff, dry. g
9 BG g
[=o]
2
20 10 1100 | BG Clayey silt, moderate brown with organics. 8 §
z (=)}
i BG Q
5 N
12 33.4 0
25 100 2586 | =
Sandy clay, moderate reddish to light brown, N
medium stiff, fine,
13 BG
Contact of Fluvial Deposits (26-80') estimated
at 26’
0 14 BG \
15 BG N
SC
Silty clayey sand, medium, brown to yellowish
16 BG6 orange, a few small gravels.
N
35 17 | 80 | BG
N
18 BG
2456 N
19 Sand, medium, yellowish gray to grayish orange,
micaceous. |
40 -1 L
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Monitoring Well 007G02UC

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No: 0094

Surface Elevation: 283.61 feet msl

Started at /50 on 2-07-95

TOC Elevation: 283.18 feet ms/

Completed at on 2-24-95

Depth to Groundwater: 26,99 feat Measured: 3/3(/95

Driling Method: Rotasonic

Groundwater Elevation: 256.19 feet ms/

Driling Company: North Star Driling

Total Depth: 125.00 feet

Geologist: Ben Brantley

Well Screen: 1068 to 1168 feet

o |2 |alz g1l g Z | WELL DIAGRAM
b SulEw ol 21 B8] 3 GEOLOGIC DESCRIPTION €
4 22|52 2 | 8 £|5 | &
he Ex(2x| 2| 2| a| 2| 8 =
o8 (Jo|lad| on | =2 | & [} 0] w
20
N
21
45— 22
23
24 BG : - 2346
50— JV 6 Sand, coarse, gravelly, grayish orange to dark
25 8s |: <7< yellowish orange, gravels up to 2" in diameter.
AV~
I
26 B6 [ ¢ N
' -9 2
55 27 | 87 | BG _'<7< @
] - o
D ¢
28 BG b-q- @
"~ .< :”
. " [se]
: 29 BG (V-9 9 -
60 2 S g
: 30 86 Vg z N
. - O
.4 6P SN
3' BG o 'v 6
. ° u m
65 32 BG | °< 2N
.. 6 ™~
33 86 |. g N
.. ?
1 34 BG [ '<7< N
70_ 0..'6
1 35 BG O N
. -<
36 BG 0°
< N
75 37 | 90 | BG ; 2086
Sand, fine, light gray to pale yellowish orange,
with light gray clay lenses. N
SC
80 L N
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Y anre Monitoring Well 007G02UC
Project: NSA Memphis Location: Miington, TN. Buidng N—126
Project No. 0094 Surface Elevation. 28361 feet ms/
Started at 150 on 2-07-95 TQC Elevation: 28318 feet ms!
Completed at on 2-24-95 _ Depth to Groundwater: 26.99 feet Measured: 3/3//95
Driling Method: Rotasonic Groundwater Elevation: 256.19 feet ms/
Driling Company: North Star Driling Total Depth: 125.00 feet
Geologist: Ben Brantley Well Screen: 106.8 to 116.8 feet
o 3
(§) 5 S E | 8 £ z WELL DIAGRAM
O [Swicwl w § S a GEOLOGIC DESCRIPTION =
e = e e = Z£| 35 T >
a2 ExI22 2| 2| | & 8 o
oS |donl<sd|l o EY o G} n Lt
o Contact of Cockfield Formation estmated at
80", N
2016 N
Silty sand, fine, light olive gray to grayish brown,
conatains dusky brown clay lenses. N R
85— N
(o)}
<
o
[10]
° 5
90 [} <)
Z N 5
z N
«©
2 N
o
g
95 47 | 90 | BG Lignite laminations from 94'~95'. 2
EREIN F
- ()
Marcasite present at 98 = N o
100 SR +3
% X
[ -] A
105
g 2
E »
10 S o
9 S
a.
5
o
S
15 9 | o5 |BG e
676 _L
Clay, dusky brown, hard, waxy, with thin sand
laminations. .g
c
[=]
<
(7]
120 =2
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Monitoring Well 007G02UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 28361 feet ms/

Started at /50 on 2-07-95

TOC Elevation: 283.18 feet msl

Completed at on 2-24-95

Depth to Groundwater: 26.99 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256,19 feet ms/

Driling Company: North Star Driling

Total Depth: ©25.00 feet

Geologist: Ben Brantley

Well Screen: 106.8 to 116.8 feet

o2 |lgs|lz|_|8]g E | WELL DIAGRAM
b SulEw ol 5| Bl 2|3 GEOLOGIC DESCRIPTION €
Zil |2d|ne| 2| 8 £|S ' &
e Ex(3x 2|8l £ 8 o
(== SN <0 [/p] 3R a (] (7]
X ]
3 o’ _9
Petetd E
cL RN
DOC ®
1 .n.o:a o
125 10 | 90 | BG 586 %% ¥
End of boring at 124.57".
130
135
140
145
150
155
1601
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Monitoring Well 007G03UC

Project: NSA Memphis

Location: Miington, TN. Buiding N~-126

Project No.. 0094

Surface Elevation: 28379 feet ms!

Started at 630 on 2-07-95

TOC Elevation: 28347 feet ms/

Completed at 1500 on 2-14-95

Depth to Groundwater: 26.48 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256.99 feet ms/

Driling Company: North Star Driling

Total Depth: 15 feet

Geologist: Ben Brantiey

Well Screen: 100.5 to 110.5 feet

o 12 | gz 8| g 2 WELL DIAGRAM
E 1Sw|Buwl &| B Q GEOLOGIC DESCRIPTION E
Id |loZl5el 21 8 z = __
ot Ex(32| 2| 2| | 2|8 O B R
0% |Jn|Eh| G| = 2| & & ol
‘ Clayey silt, moderate brown to moderate
yellowish brown, moist.
1 BG
2 BG
5 40
3 BG
4 BG
10 5 | 120 | BG
6 BG
(=)}
7 BG £
15 100 ML |  Clayey silt, olive black, moist, soft. 38
1 9 BG o
o
)
o
10 BG °
m -
20 " 90 | BG Clayey silt, dark yellowish brown, medium stiff. g §
a o
S
12 BG c
]
13 BG =]
25 90 Clayey silt, moderate brown with yellow gray silt, &
14 BG organics.
15 BG
30 16 | 100 | BG | 2538 N
X Clayey silt with sand, moderate brown. N
17 BG SN Contact of Fluvial Deposits (32'-80') estimated
:’/:’:1 at 32", N
18 BG :’:' Silty clayey sand, yellowish orange to yellowish \
35 100 ,,: sC brown.
19 BG ::, Silty sand, yellowish orange to reddish brown,
i fine to medium grained.
YY)
20 BG ("»‘47‘“
R
N
40 21 | 120 | Bo L B -1
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Monitoring Well 007G0O3UC

Project: NSA Memphis

Location: Miington, TN. Buidng N—126

Project No.. 0094

Surface Elevation: 28379 feet ms/

Started at 1630 on 2-07-95

TOC Elevation: 28347 feet ms!

Completed at 1500 on 2-14-95

Depth to Groundwater: 2648 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 256.99 feet ms!

Driling Company: North Star Driling

Total Depth: 15 feet

Geologist: Ben Brantley

Well Screen: 100.5 to 0.5 feet

o |2 | s| = 8| a 2 WELL DIAGRAM
O = =
= = & 2|3 GEOLOGIC DESCRIPTION £
| 2 .
Rt EX(35 2B o3| &
o= AN (V2] 3R o o [/p]
22 Sand, yellowish gray, fine.
N
23 Sand, medium, yellowish orange to yellowish N N
] brown.
45 24 | 120 2388 N
Sand, medium to coarse, grayish orange to
yellow gray, with gravels.
N R
26
50 \
27
28
N N
2
55 28 | 75 ]
(&)
©
[J]
30 2 §
o
3 2 -
60— © 3
Q S
32 =
o
<
33 §
- N N
65 34 | 80 =
&
35 \
N
36
70— N
37
N
38
75 39 | 80
N
40
205.8
A1 Silty sand, fine, yellowish orange to yellow gray.
NN
80 — = -
Page 2 of 3



Brg - ©

Monitoring Well 007G03UC

Project. NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28379 feet ms!

Started at 1630 on 2-07-95

TOC Elevation: 28347 feet ms!

Completed at 1500 on 2-14-95

Depth to Groundwater: 26.48 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256.99 feet ms/

Driing Company: North Star Driling

Total Depth: /15 feet

Geologist: Ben Brantley

Well Screen: 100.5 to 110.5 feet

o 2 |g|&|_|8]|g 2 | WELL DIAGRAM
2 18u|Ey m 2 2|3 GEOLOGIC DESCRIPTION £
BL [E2(23| 2|2 o] 2|8 g
[m =1 1| wn 4 a. (O] wn
Clay, dusky brown to olive gray, with light gray
42 BG sand.
Contact of Cockfield Formation estimated at N
43 BG 80", N
] (=)}
85 44 [ 105 | B6 < N
3 N 5
— N °
45 BG b &
%
46 BG 2
c
80 Clay and fine sand, dusky brown to olive color. o &
(&)
47 BG > 2
¢ NN ¢
48 BG Lignitic from 91'-93", s BB XS
sC 8 Sl &
- < ﬁ
95 49 | 105 | BG =] o
50 BG e 5
51 BG :
100 2l
52 BG =l
c . ::.
53 BG R A =
fu. I o (o]
3 ¥ o
o= N
105 54 | 100 | BG g oy S
a- £ i A -
55 BG 768 | & [
Clay, dusky brown, waxy, contains less sand. 8
56 BG
110 _l_
57 BG CL
58 BG 3 3
@
O
15 50 | 110 | BG 8.3 X
End of boring at 115",
120
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Monitoring Well 007G04UC

Project: NSA Memphis

Location: Miington, TN. Buidng N—-126

Project No: 0094

Surface Elevation: 28373 feet ms!

Started at 0900 on 2-09-95

TOC Elevation: 283.39 feet ms!

Completed at 09/0 on 2-16-95

Depth to Groundwater: 29.67 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 25392 feet ms/

Driling Company: North Star Driling

Total Depth: 145 feet

Geologist: Jack Carmichael

Well Screen: 124.9 to 134.9 feet

o |2 |s| & S| g g WELL DIAGRAM
o = R
= 8ulBul 21 8 gl 3 GEOLOGIC DESCRIPTION €
=H 52|52 2 | 8 |0 =
aL |Ex|2x 2| || &| B o
05 |(Dwo|l=sun| o > a ® 73] w
- Clayey silt, moderate brown, stiff. ; § N N
1 BG §
\
2 BG %
5 3 |625]| BG %
4 BG §
\
5 BG §
\
10 6 | 50 | BG Q
\
7 BG §
N
ML %
8 BG o N
£
15 60 Clayey silt, dark yellow brown, medium stiff, s %
9 BG moist.. SN
5 N
N
"
10 BG Clayey silt, moderate yellow with reddish brown, o §
hard. b %
20 t{8o|B6 5N 3
\ e
z ‘\\ 5
12 BG 2N
\
£ N
N
‘N
2N \
25 13 |80 | BG Clay, silty, trace sand, very fine, moderate - S S
reddish brown, stiff. o §
14 86 | 2587 N
VA Sand, clayey, silty, finely micaceous, moderate
5 BG R reddish orange to moderate reddish brown.
L N
30 N Contact of Fluvial Deposits (30'-71) estimated N
16 BG «.,;.;' at 30'.
NN
17 BG R N
2% \
R N
35 18 | 10 | BG RxH Sand, very fine to fine, silty, clayey, laminated, N
::' small clay casts, pale orange to moderate red.
o | |eo g
Ll \
20 BG ‘,:,' N
40 A L .
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Monitoring Well 007G04UC

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No.. 00%4

Surface Elevation. 28373 feet msl/

Started at 0900 on 2-09-95

TOC Elevation: 28339 feet ms/

Completed at 0910 on 2-16-95

Depth to Groundwater: 2967 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 25392 feet ms/

Driling Company: North Star Driling

Total Depth: /45 feet

Geologist: Jack Carmichael

Well Screen: 124.9 to 134.9 feet

o |2 | sz 8| a g WELL DIAGRAM
(@] w
. § # E E E § % g GEOLOGIC DESCRIPTION g
ECHERH IR 28 0
O% |Salan] o | = G| o o
l 21 0
7, SC Sand, very fine to fine, silty, some clay, dark
22 RIRD yellowish orange to grayish orange, wet. \
77, \
45 23 | 105 e 2387 N
v Sand, gravelly, clay balls, grayish orange to
24 . < moderate yellowish brown.
V- \
2 \
25 . N
50 A N
26 &)
27 ) \
' o N
. =
55 28 1100 0 : Sand with gravel, fine to coarse, grayish orange 3 N
- to moderate yellowish brown, wet. ; \\\ N
29 0 K o
R BN
30 0 : N -
60+ D" I s
. [e)]
A 0 . &
V- < S
] 32 . < 5
0 K »
. a
65 33 [ 100 Gravel, sandy, moderate yellowish brown to dark - \
yellowish orange. o §
34 \
35 N
70— ) 2137 N
T, Sand, very fine to fine, silty, clayey, laminated, N
36 L% , . : . N
2.7, light brownish gray to grayish brown, stiff, N
RNy micaceous, moist. N
37 .,r'./v'l . . .
0, Contact of Cockfield Formation estimated at
KR 69.5". N
75 38 | 100 PRS sC
P Sand, very fine to fine with clay streaks, pale N N
39 “4\“4‘: orange to yellowish gray stained dark yellowish
R orange.
/.7
40 Ll
80 RIXS 1 1
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Monitoring Well 007G04UC

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No. 0094

Surface Elevation: 283.73 feet ms/

Started at 0900 on 2-09-95

TOC Elevation: 283.39 feet ms/

Completed at 0910 on 2-16-95

Depth to Groundwater: 2967 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 25392 feet ms/

Driling Company: North Star Driling

Total Depth: /45 feet

Geologist: Jack Carmichael

Well Screen: 124.9 to 134.9 feet

o |2 |g|E& 8l g g WELL DIAGRAM
r §u.1 = = S é GEOLOGIC DESCRIPTION =
W oglze| 21 8 £|C ' \ : Z
A EHE IR g
[m =] Jm|lanl 0 03 o. o [92]
NN
41 BG ._"/.‘,»/4
.."y’._,.)l N
R N
42 BG ._‘;.).;w_ Sand, very fine to fine, with clay streaks, \
;’,‘ yellowish gray to very pale orange, stained dark
85 43 | 100 | BG P9H : yellowish orange, very wet.
::' Sand, very fine to fine, clayey, laminated, pale
44 BG i brown to moderate brown, wet. N
< v« vl‘
‘.:v";", Sand, very fine to fine, laminated, medium gray N
45 BG SEei to grayish brown, with occassional lignite chips.
90 4
48 BG e
Loy,
v
a7 BS RN
o
R3S 2 N
95 48 | 100 | BG pn @
Ll o
49 BG SN 8 \
RN %
KO . N
50 BG XN ° N -
'-/‘.,-/.-ﬂ % =4
100 ,.’.‘,‘(:‘ SC o N %
51 BG (e a
S N N
52 BG SOd £
R n §
».(.‘/"4 -
106~ 53 BG JP85Y 8 §
00| g v N
54 BG RIS
N
55 BG A N
110 A N
56 BG \
57 BG A N R
15 58 | 100 | BG XA\
“ " \
z N
59 BG Wi
i \
60 BG (S \
120 N L 1
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Monitoring Well 007G04UC

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 28373 feet msl

Started at 0900 on 2-09-95

TOC Elevation: 28339 feet ms/

Completed at 09/0 on 2-16-95

Depth to Groundwater: 29,67 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 25392 feet ms/

Driling Company: North Star Driling

Total Depth: 145 feet

Geologist: Jack Carmichael

Well Screen: 124.9 to 134.9 feet

o |2 lsl = 8| g 2 WELL DIAGRAM
S = &
= 8wl Ewl & g HELE GEOLOGIC DESCRIPTION €
fw (27|57 2 o =
gL EZIZX| x| E|l | 2|8 o
of |Do|26] o | = | & | & | ® w
3 4 T
61 BG Sand, very fine to fine, clayey with lignitic chips, N _*_
light brownish gray to grayish brown, clayey &
o 86 Ry zones are stiff, wet. % r
7 =l
]
RARAY 71 fi] @
125 63 (100 | BG pHrs 3 X e
re 4 s il o
‘,»\,.‘4 HslH E
4)”74 fed 3 .'-' ..o..
64 BG RS 8 <
Ll 'g S B
65 BG RO o P %
R > Foi=F: o
130 {.’\‘;4; SC n- '... '.:. Q
66 BG KX R
Ly, 2 Sy
R 2 /(=
67 BG W © i
R J_ Hes
o 3
135 68 | 120 | BG yiaolg Sand, very fine to fine, lignitic, light brownish A
Ak gray to grayish brown, cohesive in clayey zones, K O +
69 BG [P wet. O
R ,O C
A, Lignitic, dusky brown, hard. 00
70 BG .:;;:5‘,, >O q -
140~ 0 437 0%
7 BG / Clay, silty, traces of sand, laminated dark Sl ¥ 8
/ brownish gray, color changes below 141, stiff. O 0 o
/ cL b0 g
72 BG / O o
Q
% 2 g
145 73 | 100 | 86 % 1387 N
End of boring at 145°.
150
1554
160
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Monitoring Well 007G05UC

Project: NSA Memphis

Location: Miington, TN Buidng N-126

Project No. 0094

Surface Elevation: 282.67 feet ms/

Started at on 2-09-95

TOC Elevation: 28239 feet ms/

Completed at on 2-2+95

Depth to Groundwater: N/A feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: N/A feet msl

Driling Company: North Star Driling

Total Depth: 136 feet

Geologist: Jack Carmichael

Well Screen: 124.8 to 134.6 feet

o |2 | gz 81 o Z | WELL DIAGRAM
g8 218 g|2|¢ z
- |gulEw w8 § 2 é GEOLOGIC DESCRIPTION =
FU |2z |Dz| T o B E
Mt Ex(33| x| 2| | g| 8 o
[ss=] a0 | <<n [42] -4 a. o ()
ZL Clayey silt, moderate brown to yellowish brown, % N -
trace of organics. §
1 BG §
N
2 BG §
5 75 %
3 BG §
\
4 BG §
N
10 5 [ 60 | BG §
\
6 BG §
\
7 BG o %
15 100 Clayey silt, dark yellowish brown, stiff, hard. 2 §
8 BG SN
ML AN
N
o B6 o N
N
| ° %
20 10 | 90 | Bs 5N 3
\ o
Z N N
1l BG = %
- N
EN
12 BG ] §
25— 2N N
13 BG o
N
14 BG
1 N
30 15 [ 90 | BG N
N
o 250.2
Sandy clay, fine, medium light brown, soft, wet. \
7 Contact of Fluvial Deposits (33'-76') estimated N
35 90 at 33,
18 N
Silty sand, medium, light brown, grayish orange to
yellow gray.
19 N
] N
40 20 L N 1
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Monitoring Well 007G0OSUC

Project: NSA Memphis

Location: Miington, TN Buidng N-126

Project No.. 0094

Surface Elevation: 28267 feet ms/

Started at on2-09-95

TOC Elevation: 282.39 feet ms/

Completed at on2-2+95

Depth to Groundwater: N/A feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: N/A feet msl

Driting Company: North Star Driling

Total Depth: 136 feet

Geologist: Jack Carmichael

Well Screen: 124.8 to 134.8 feet

o |12 |g|E|_|2|a 2 | WELL DIAGRAM
e SulEul 5| 218l 2|3 GEOLOGIC DESCRIPTION €
i 22|52 2 | 8 z | =
[ I = —J w
gL Ex|2x 2| || 2|8 o
o5 |Jo|l<suvn| » £ x ® 1] w
‘ \
24 B Silty sand, medium, yellowish orange to light
brown.
>
29 B NAZ N
45 e 231.7 N
Sand, medium, micaceous, yellowish orange to N
23 N
light brown.
24 N
Sand, medium, grayish orange, micaceous.
50 25
N
26 N
N N
27 o N
55 60 E §
28 o N
©
8
o
29 5
.g -
601 30 S 3
= o
Q.
3 54
5
32 "D’_
85 =
2072 ~N
33 Gravelly sand, coarse to very coarse, dark
yellowish orange. N
34
\
70 35 N
36 N
38
75 87.5
39 206.7
Silty sand, fine, brownish gray, with thin dark
40 yellow clay lenses.
Contact of Cockfield Formation estimated at %
76" \\
80 41 1. .
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Monitoring Well 007G05UC

Project: NSA Memphis

Location: Miington, TN Buiding N-126

Project No. 0094

Surface Elevation: 28267 feet ms/

Started at on 2-09-95

TOC Elevation: 282.39 feet ms/

Completed at on 2-2+-95

Depth to Groundwater: N/A feet

Measured: 3/3//95

Driing Method: Rotasonic

Groundwater Elevation: N/A feet msl

Driling Company: North Star Driling

Total Depth: 136 feet

Geologist: Jack Carmichael

Well Screen: 124.8 to 134.8 feet

o |2 | g|& 8| o g WELL DIAGRAM
@ |z|Y|E|al < &
= SwlEw & o GEOLOGIC DESCRIPTION =
=W 192|522 | 8 Z|o -
gt IEx|23| x| 2| a| 2|8 i
0% |Bnjsd| o] =2 | 2| G| & o
2 N N
42 BG PN
43 BG :«:
85 %7
44 cl. . %,
RaR S
R
45 BG RS N N
Ay N N
PN N
Y \
807 46 B i
s
RS N
47 BG At
S
a3
48 B XA o
95 80 N @ N
49 BG R S NN
Lt o
At < N
o0 BG Aals 0 N
XV’ ©
./‘.4_1 2 '5‘
100 51 BG e SC Sand, fine, brownish gray with dark yellow brown 8 g)
;,?’ clay lenses. =z \
5, 5 i \
, » .’ w
105 > % ;f, a \ 3
- ", 2 =
54 R &N t
%
'-.Z\Za
56 BG N2 N
'\:/\:/4
; XA N
10} 57 BG §§
P
58 BG ﬁ_‘%:;jj
'\V?\fh
59 BG e E
e
115 90 X N \
60 B6
o1 BG KX
120 62 g (e L 1
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o7 7, Monitoring Well 007G05UC
Project: NSA Memphis Location: Miington, TN Buidng N—126
Project No. 0094 Surface Elevation: 282,67 feet ms/
Started at on 2-09-95 TOC Elevation: 28239 feet ms!
Completed at on 2-2+-95 Depth to Groundwater: N/A feet Measured: 3/31/95
Driing Method: Rotasonic Groundwater Elevation: N/A feet ms/
Driing Company: North Star Driling Total Depth: 136 feet
Geologist: Jack Carmichael Well Screen: 124.8 to 134.8 feet
o |2 | gl 0 Z |  WELL DIAGRAM
g |8 Z| W} e 2 £ T
5 §w Fuwl w GEOLOGIC DESCRIPTION = o
T b= S g S S & v
Lo|E 3 u b
EE 5% é% % 2R OE_ 3 w IS
1 -
Clay, dusky brown, waxy, from 119’ to 119.5". N _*_ S
63 86 Sand, fine, brownish gray with clay lenses EE; (j
described above. "%
64 Be e sc L
125 2.2
65 BG REORE
[ =y
[17]
MY (7] o
66 BG 847 | & 5
Clay, dusky brown, waxy, mixed with lignitic 8 [
sand. > Q
130 67 BG a- =
E -—
w
68 BG CL s
o
oo | | I
135 90 477
End of boring at 135"
E
(8]
[10]
Fal
140
145
150
155
160
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Monitoring Well 007G06UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No. 0094

Surface Elevation: 284.33 feet ms/

Started at 0820 on 2-10-85

TOC Elevation: 286.49 feet msl

Completed at 1010 on 2-14-95

Depth to Groundwater: 28.25 feet

Measured: 3/31/95

Driling Method: Hotasonic

Groundwater Elevation: 258.24 feet ms!

Driing Company: North Star Driling

Total Depth: 10f feet

Geologist: Ben Brantley

Well Screen: 838 to 93.8 feet

s |2 |g|E|- 8| g £ WELL DIAGRAM
e 18ulBul & B 9 GEOLOGIC DESCRIPTION =
=W aZ|>52 2| 8 £ 5 : —
hE |ES|22| 2|2 | ]| 8 s
a=s S| << wn 3% o (] w
2 Filt and brick.
66 Clayey silt, moderate yellowish brown, mottled
with yellow gray.
5 1 BG
2 BG
3 BG
10 70
4 BG
5 BG
2
(71
15 6 | 70 | BG 1
©
3
7 BG ML o
©
°
8 BG S -
] BG o
<
<
10 BG ®
Clayey silt, olive brown to olive gray, hard, stiff. a
25 1 |60 | BG &
12 BG
Clayey silt, light brown to yellowish brown,
E 13 BG medium stiff.
304
14 BG
85 N
15 \
] 250.3
3541 6 Silty clayey sand, fine to very fine, yellowish N
orange to reddish brown. N
17 Contact of Fluvial Deposits (36'-78') estimated
at 36"
18
40 4 1
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Monitoring Well 007G0OBUC

Project: NGA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 284.33 feet ms/

Started at 0820 on 2-10-95

TOC Elevation: 286.49 feet msl

Completed at 1010 on 2-14-85

Depth to Groundwater: 28.25 feet Measured: 3/3//95

Driing Method: Rotasonic

Groundwater Elevation: 256.24 feet msl

Driling Company: North Star Driling

Total Depth: /0! feet

Geologist: Ben Brantley

Well Screen: 83.8 to 93.8 feet

9 |2 | sl x 8| o g WELL DIAGRAM
508 SiE|l=| 2@ &=
c8ulEul G| 21 5| 2| 3 GEOLOGIC DESCRIPTION g
%E SwlEal o | e g 5| 3 d
19 BG JoX
20 BG
N
45 21 | 54 | BG Silty sand, very fine to fine, traces of clay N
4 casts, grayish orange to pale yellowish orange.
22 BG %
Lty N
23 BG 4N N
50 S
24 BG N
25 BG WA
i s | 2N
55 26 | 100 | BG 2203 7}
A Sand, fine to coarse, pale yellowish brown to 3
o7 86 |: moderate yellowish brown. E N
(%]
L %
28 BG |-3 o -
60— ] 3
. o N 5
29 BG [ z N
o
<
30 BG 5 N
wn
N
65 31|70 ]| B6 = \
&
\
32 BG N
33 BG N
70 N
34 BG |
. N
35 BG |- 2 N
N
75 36 [ 100 | BG [ «
37 BG
Silt,clayey, finely laminated, pale yellowish 2068 \
38 BG orange to dark yellowish orange. N
80 Vavs 1 1
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Monitoring Well 007G0O6UC

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No.. 0094

Surface Elevation: 284.33 feet ms/

Started at 0820 on 2-10-95

TOC Elevation: 286.49 feet ms/

Completed at 1010 on 2-14-95

Depth to Groundwater: 28.25 feet

Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 25824 feet ms!

Oriling Company: North Star Driling

Total Depth: /01 feet

Geologist: Ben Brantley

Well Screen: 83.8 to 93.8 feet

o2 |glz|-|88 2 | WELL DIAGRAM
Lt § ﬁ E # éu % é % é GEOLOGIC DESCRIPTION =
o3 b i .
mE Ex(23| 2|8 || 2|8 g
s |Jwnj<su| o £ & © » w
S N
39 o XN Contact of Cockfield Formation estimated at | RS
.' " 4 78'. : E:
40 BG KNS Silty clay with fine sand, light brownish gray to . ' <_|
RX grayish brown, micaceous, soft to stiff, moist. E
ot 8
85 a| oo RN p
109 Lt & 5
7.4 o -
42 BC v SC 3 g
A, o %
43 BG NP a P
RS < '
80 R 3 S
44 BG ,7.‘,7.,: S =
Ay =]
Lk,
45 BG R J_
27 1003
o5 46 86 / Clay, interbedded very fine sand with silt,
120 / becoming more waxy.
47 BG /
/ CL =
% X
48 BG % S §
100
49 | 120 | BG /// 183.3 —{—
End of boring at 101",
105
110+
116
120
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Monitoring Well 007G0O7UC

Project: NSA Memphis

Location: Milington, TN. Buiding N—126

Project No.. 0094

Surface Elevation: 28183 feet ms!

Started at 1750 on 2-10-95

TOC Elevation: 28394 feet ms!

Completed at on 2-22-95

Depth to Groundwater: 27.99 feet Measured: 3/3!/95

Driing Method: Rotasonic

Groundwater Elevation: 255.95 feet ms!

Driling Company: North Star Driling

Total Depth: 105 feet

Geologist: Ben Brantley and David Laadd

Well Screen: 924 to 102.4 feet

o |= s | & 8| a 2 WELL DIAGRAM
g S |[2lajg| 2|2 &
.y § é’ E g ﬁ 8 E % é GEOLOGIC DESCRIPTION =
at Ex|23 2| €| | £| 8 i
as |Junjasun] o £ o o (73] w
Clayey silt, moderate yellowish brown, organics,
mottled with yellowish gray silt.
1 0.4
2 BG
5 125
3 BG
4 BG
10 5 70 | BG
6 BG
7 BG g’
15 80 Clayey silt, light olive gray to ofive brown, soft, §
8 BG moist. b
@
9 BG ML ®
c
© -
20 10 BG Q 3
a. o
S
11 BG e
O
wn
12 BG a
25 65 &
13 BG
14 BG Silty clay, light brown to moderate yellowish
brown.
30 15 BG N
16 BG
Contact of Fluvial Deposits (34'-74') estimated N
17 BG at 34", \ N
35 90 2463
Silty sand, moderate yellowish brown to dark
18 BG sC yellowish orange, stained reddish brown.
19 BG e 2428
40 i1 SP 4 N
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Monitoring Well 007G0O7UC

Project: NSA Memphis

Location: Miington, TN. Buidng N—-126

Project No. 0094

Surface Elevation: 28183 feet ms!

Started at 1750 on 2-10-95

TOC Elevation: 283.94 feet ms/

Completed at on 2-22-95

Depth to Groundwater: 27.99 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation. 255.95 feet ms!

Driling Company: North Star Driling

Total Depth: 105 feet

Geologist: Ben Brantley and David Ladd

Well Screen: 92.4 to 102.4 feet

DEPTH

INFEET
LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY
GRAPHIC LOG
SOIL CLASS

GEOLOGIC DESCRIPTION

ELEV. (ft-ms)

WELL DIAGRAM

n>
o

[
-

45 22 | 110
23
24
50
25

26

28

29
60—

Sand, fine to medium, silty, grayish orange to
dark yellowish orange, at 39’ there is some gray
sand.

30

31

65 32 | 10

33

34

35

36

75 37 | 95

38

Sand and gravel, fine to very coarse grained,
grayish orange to dark yellowish orange.

Sand with interdisbursed clay, fine to medium
grained. Clay is pinkish gray, moist.

Contact of Cockfield Formation estimated at
74",

39
80

2033

L7777

Lz

z7

70007777

2" 1D, Sch. 40 PVC and 8" steel casing
grout

77

7

g
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7,7, Monitoring Well 007GO7UC
Project: NSA Memphis Location: Miington, TN. Buidng N—-126
Project No: 0094 Surface Elevation: 28183 feet msl
Started at /750 on 2-10-95 TOC Elevation: 283.94 feet msl
Completed at on 2-22-95 Depth to Groundwater: 27.99 feet Measured: 3/31/95
Driling Method: Aotasonic Groundwater Elevation: 255.95 feet msl
Driling Company: North Star Driling Total Depth: /05 feet
Geologist: Ben Brantley and David Ladd Well Screen: 92.4 to 102.4 feet
o |2 | sl = el n |5 WELL DIAGRAM
5] &) Zz|U|lelal 2 &
5 gg Su w2 B2 3 GEOLOGIC DESCRIPTION €
~ w p)
Re EZ(3351 2\ B || 3|8 o
(== Jn|law w 22 a [O) w
40 BG Sand, interbedded with clay, grayish orange, 2
| K then becomes silty sand, very fine grained, clay § N
Al . is dark yellowish orange. <
“ 3 3
RS % N 5 ®
85 42 | 100 | BG piv Silty sand, with interbedded clay, very fine sand, 9 %
"4 dusky yellowish brown clay to moderate brown, @ \ 2
43 BG ::' mottled with light olive to olive gray sand. E N §
Y c
R 2 HBR 2
44 BG BX¥ : S <j
7 S S
90 R S 7 il
45 B RA¥ SC 2
R T
46 BG B T
L
20, o
95 47 | 120 | BG (RN o o
R 3 3
i, S
48 BG :_4;_ 47 > g
Koo £ 2
49 BG ,: ,:,: 3
100 ' /: /,‘ P
50 BG ¥
N 708 _L
% - , e
51 BG / Clay, laminations of sand, dusky yellowish brown
/ CL to moderate brown clay, light olive to olive gray
sand, waxy.
105 52 | 115 | po 763 X
End of boring at 105". A
g
[3]
0
O
110
115+
120
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Monitoring Well 007G08UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—-126

Project No: 0094

Surface Elevation: 28110 feet ms!

Started at 0900 on 2-11-85

TOC Elevation: 28310 feet msl

Completed at 210 on 2-24-95

Depth to Groundwater: 26.00 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257./5 feet msl

Driing Company: North Star Driling

Total Depth: 126 feet

Geologist: David Ladd

Well Screen: 5.7 to 125.7 feet

g 2| sl = 81 g g WELL DIAGRAM
o = z
cl8wlEul &l BBl 2] 3 GEOLOGIC DESCRIPTION €
T W >4 8 .
A EHHERE i T [
D —
%E SE|ZE T | 2| 5| B ] K3
2 Clayey silt, yellowish brown, mottled yellowish \
ray.
1 BG gray
2 BG
5 140 | BG Clayey silt, moderate brown, moist, soft.
3 BG
4 BG
10 5 198 |BG
6 BG
7 86 2
15 98 8
8 BG ML g
Clayey silt, olive gray, medium stiff to soft. :’
9 BG o
c -
0 3
20 10 BG 14 S
a
S
1 BG Silt, light olive gray with brown mottling. <
®
=]
= k
25 85 Silt, moderate to light brown, hard. ~ N N
13 BG N
1 14 BG
30 80
15 BG 250.1
Sandy silt, moderate yellowish brown.
16 BG Contact of Fluvial Beposits (31'-78') estimated N
SC| atar. N
35 17 [ 120 | BG
2451 N
18 Sand, fine, dark yellowish orange mottled with
grayish orange, silty.
19 Sand, pale yellowish brown. \
N
40 —4 N
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Monitoring Well 007G08UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—126

Project No.. 0094

Surface Elevation: 28110 feet ms!

Started at 0900 on 2-1-95

TOC Elevation: 28310 feet ms!

Completed at 210 on 2-24-95

Depth to Groundwater: 26.00 feet

Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.15 feet ms!

Driing Company: North Star Driling

Total Depth: 126 feet

Geologist: David Ladd

Well Screen: 115.7 to 125.7 feet

o 12 | s| & 81| a |2 WELL DIAGRAM
= § wlEw| w e, g GEOLOGIC DESCRIPTION =
T > - 8 B .
mi |Ex|3z 2| 2| | £| 8 o
05 |Jun|d<u] O 3@ | a (L] ]
N
20 \
N\
21 N
45 22 | 80 Sand, fine, grayish orange to dark yellowish N N
orange, wet, scattered gravel. N
23
24
50
25
N
26
2
55 27 | 95 ]
(8]
o N
28 2
0
o N
2 2 N =
601 bt S
30 > N o)
o
<
3 2181 §
Sand and gravel, fine to very coarse grained, S
65 32 | 90 grayish orange to dark yellowish orange, gravel. -
~N
N
33 N
34 N
70
35 N
N
36
N
75 37 1 90
205.1 N
38 Sandg, silty, very fine grained, dark yellowish
orange mottled with light gray, wet.
39 ‘\\
80 —_ —
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Monitoring Well 007G0O8UC

Project: NSA Memphis

Location: Miington, TN. Buiding N—-126

Project No. 0094

Surface Elevation: 28110 feet ms/

Started at 0900 on 2-11-95

TOC Elevation: 28310 feet ms/

Completed at 1210 on 2-24-85

Depth to Groundwater: 26.00 feet Measured: 3/3//95

Driling Method: Rotasonic

Groundwater Elevation: 257.15 feet ms/

Driling Company: North Star Driling

Total Depth: 126 feet

Geologist: David Laad

Well Screen: 5.7 to 125.7 feet

k3
o 8’ g & § @ f. WELL DIAGRAM
5 §é. Cul & | & 2| 3 GEOLOGIC DESCRIPTION g
— [=} ] .
ni |Ex|33 2| & Z| 8 g
[m= S|y w -4 o [7p]
. .‘ N N
40 X Contact of Cockfield Formation estimated at §
R 78'.
RXD N
M 2% Sand, silt fi ined, dark yellowish §
O and, silty, very fine grained, dark yellowis \ \
DN orange to very pale orange. N N
85 42 | 85 KRS N
e \
43 PR Sand, silty, very fine grained, dark yellowish
//, orange mottled with light gray, interbedded with §
44 t;“;‘z‘ gray clay, wet from 94'-95", \
90 RNy
(4 &
a5 24 \
R 2 N N
f 4 \" -—
46 Aty 2 =
";‘l;." % N N 2
Y [e)]
95 47 | 100 ,'4-"4: Sand with interbedded clay, very fine, dusky %
,:/c,:’.;: brown to moderate brown, mottled with light olive N
48 ,_;‘,_;‘,‘ gray, rare marcasite nodules. o
IVIEY7 ]
KL )
49 At a
LN o N
100 M SC < N
50 A £ N
L 8 N
2 s NN
5' '-;"":/"4 --—c
WS N
L =
105 52 | 110 7 8
',2“;4 o
53 ERN \ £
R § c
'{."{4 X %F 2
54 .\:L"{d :E (j
../\/‘1’4 ::
10— 2‘ ‘ HREH
27,
56 f/ Z
RISy 2
115 57 | 110 G 5
D5
5%, X 8
"."/‘}/4 =
58 02,
XD
o | | o0
120 e 4
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En- )
_‘l-ﬂFE Monitoring Well 007G0O8UC

Project: NSA Memphis

Location: Miington, TN. Buidng N-126

Project No. 0094

Surface Elevation: 28110 feet ms!

Started at 0900 on 2-11-95

TOC Elevation: 28310 feet msl

Completed at 2210 on 2-24-85

Depth to Groundwater: 2600 feet Measured: 3/3/95

Driing Method: Rotasonic

Groundwater Elevation: 257.15 feet msl

Driing Company: North Star Driling Total Depth: 126 feet

Geologist: David Ladd

Well Screen: /15,7 to 125.7 feet

LITHOLOGIC
SAMPLE
ANALYTICAL
SAMPLE
SAMPLE NO.
% RECOVERY

DEPTH
INFEET

PID (ppm)

WELL DIAGRAM
GEOLOGIC DESCRIPTION

SOIL CLASS
ELEV. (ft-ms})

[+
o

@

(o]
N

125 105

130+

135

140

145

150

155

160

%48 GRAPHIC LOG

59,1
Clay, laminations of sand, dusky yellowish brown

to moderate brown clay, light olive to olive brown
CL sand, waxy.

—

0.01 slot, PYC screen

End of boring at 126'.
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Monitoring Well 007G0OSUC

Project: NSA Memphis

Location: Miington, TN. Buiding N-126

Project No. 0094

Surface Elevation: 282.8! feet ms/

Started at 1550 on 2-1I-65

TOC Elevation. 282.55 feet msl

Completed at on 2-15-95

Depth to Groundwater: 26.38 feet Measured: 3/31/95

Driling Method: Aotasonic

Groundwater Elevation: 256.09 feet ms/

Driling Company: North Star Driling

Total Depth: 115 feet

Geologist: Ben Brantiey

Well Screen: 104.1 to 114.1 feet

o 12 |g|E]|- 81 g g WELL DIAGRAM
- |SulEul 4 &l 5 2|3 GEOLOGIC DESCRIPTION €
= w 1 i} .
Re EE13E 2|2 |58 &
o&s |DJnj<xsnl o 38 a (0] 3] w
Clayey silt, moderate brown with yellow gray .  u l \ T_
streaks, moist, soft.
1 BG
5 2 |100 | BG
3 BG
4 BG
10 70
5 BG
6 BG
ML
(=)
15 7 {100 | BG £
[10]
Siity clay, reddish brown, stiff and plastic. o
8 BG ]
@
) BG o
20— Clayey silt, light brown with clay inclusions. 5 5
[=]
10 BG S 5
o
<
1 BG <
Silty clay, moderate brown to reddish brown. S
25 2|95 =] N
~
13 2558 N
Clayey sand, fine, medium brown to §
14 reddish—brown.
30+ Contact of Fluvial Deposits (28'-73') estimated
5 at 28". \
250.3 N
16 Sand, fine, yellow orange to light brown.
35 17 | 80
18
Sand, medium, yeliowish gray, micaceous.
19
40 — N
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Monitoring Well 007GOSUC

Project: NSA Memphis

Location: Miington, TN. Buidng N—-126

Project No. 0094

Surface Elevation: 28281 feet ms/

Started at /550 on 2-1-95

TOC Elevation: 28255 feet ms/

Completed at on 2-15-95

Depth to Groundwater: 26.38 feet Measured: 3/31/95

Driling Method: Rotasonic

Groundwater Elevation: 256.09 feet ms/

Driing Company: North Star Driling

Total Depth: 15 feet

Geologist: Ben Brantley

Well Screen. 104.1 to 114.1 feet

o 2 |z 81 » 2 WELL DIAGRAM
B8 |8lu|l=wlal? &
= |8 w|Ewl w ) GEOLOGIC DESCRIPTION =
=Y lozl=2 2| 8 |5 ' &
w |£ W =
bz |53|23| 3| =| 8| 5|3 o
N
20
21
N
45 22 1 95 Medium—grained sand, grayish-yellowish orange \
color. \
23
N
24
50
25 \
N
26 N
2
55 27 2
o
28 _g-‘:
%)
o
29 ° -
60— %8 | ® 3
30 Sand, coarse to gravelly, grayish orange to ;’ =
yellowish orange. g N
~<r
3 £
3 N
65 32 | 90 e
&
33 %
N
34
70
35 N
36 2008
Silty sand, very fine, yellowish orange banded
with yellowish gray.
75 37 y gray
Contact of Cockfield Formation estimated at
38 73
Clayey silty sand, grayish brown, dusky brown
39 layers of clay with light gray sand. §
80 - B -
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VAanrE Monitoring Well 007G0SUC
Project: NGA Memphis Location: Miington, TN. Buiding N-126
Project No. 0094 Surface Elevation: 282.81 feet ms/
Started at 1550 on 2-11-95 TOC Elevation: 282.55 feet msl
Completed at on 2-5-95 | Depth to Groundwater: 26.38 feet Measured: 3/31/95
Driling Method: Rotasonic Groundwater Elevation: 256.09 feet ms/
Driling Company: North Star Driling Total Depth: 115 feet
Geologist: Ben Brantley Well Screen: 104.1 to 114.1 feet
o |2 |gl|& 8l g E | WELL DIAGRAM
g 19 Zlu|l =l 31 2% et
E |IQuw|lFw w| 3 e ~ GEOLOGIC DESCRIPTION =
W 25 2| 8 z|° ' o &
at EX|33| 2|2 | a| 2|8 o
(== i<y w aR a. (] [72]
40 BG N
41 86 N
1 N
85 42| 95 | BG N K
2 N
43 BG 2 N -
3 3
44 BG 9 N
90 2
2]
45 BG ©
c
m —
46 BG E N §
o N o
- =
95 47 BG 5 N %
sc ] F’ i
48 BG = B Lj |
N I D
49 BG I
100
50 BG
51 BG
N
105 52 | 90 | BG 9
e 5
53 BG o Q
[5) ~
7] o
o =)
54 BG z
10— 5
55 BG g
{708 o
56 BG Clay, dusky brown, hard and waxy, with medium
CL gray sand lenses. _l_
115 57 | 10 | BG 678 .
End of boring at 115",
120
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Appendix C
Geotechnical Data



Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/17/95

Project Name:

Sample I.D.:

Soil Description:

Project No.: E-2

NAS Memphis, Tennessee

0750008127

-Sor\ ’EQ“‘A% §o0023

-837

’

;Dap% 2 #

Dark Brown Clay with Silt & fine sand lenses

Pre-Test Post Test
Wet Density (Lbs/ft3) 104.9 109.7
Dry Density (Lbs/ft) 81.1 82.0
Moisture (% Dry Wt) 29.3 33.7
Porosity (n) .497 .504
Degree of Saturation (%) .91 1.0
Permeability
Temperature Correction, R, = 1.053

K, = 8.7 X 107 cm/sec

K, =7.6 X 107/ cm/sec

K; = 8.4 X 107 cm/sec

K, = 8.5 X 107 cm/sec

Coefficient of

Permeability, K,, = 8.7 X 1077 cm/sec

Tested in accordance with Method 9100 of Test Methods for

evaluation Solid Waste,

accordance with ASTM D-5084-90.

Lab No. P-95-0017

6756 BuckLes CovE

MEemPHIS, TN 38133

Third Addition (SW-846) and i

n general

av1d D\ Mcbray

201-385-1199

/

FAX 901-386-6614



6756 BuckLes CovE MEemnmprPHis, TN 38133 201-385-1199 FAX 901-386-6614

SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall
Date of Report: 03/17/95 Project No.: E-2-837
Project Name: NAS Memphis, Tennessee

Sample I.D.: 0750001112 soil Roring 15 Depie 112

Soil Description: Dark Brown Clay with Silt & fine
sand lenses running horizontal

Pre-Test Post Test
Wet Density (Lbs/ft3) 105.6 108.0
Dry Density (Lbs/ft) 80.2 78.6
Moisture (% Dry Wt) 31.7 37.4
Porosity (n) .506 .516
Degree of Saturation (%) .96 1.0
Permeability

Temperature Correction, R, = 1.043

K, = 3.7 X 10" cm/sec
K, = 4.2 X 108 cm/sec
K; = 3.9 X 10 cm/sec
K, = 3.9 X 10 cm/sec
Coefficient of Permeability, K, = 4.1 X 10 cm/sec

Tested in accordance with Method 9100 of Test Methods for

evaluation Solid Waste, Third Addition (SW-846) and in general

accordance with ASTM D-5084-90.

Lab No. P-95-0018 Reviewed By: @QQQ %7 W/

David D. McCray




Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/17/95 Project No.: E—2-837>
Project Name: NAS Memphis, Tennessee o,
sample I.D.: 0075000177 Soi (" Bering 1) Teptn 37

Soil Description: Yellow & light Gray Silt with fine sand

Pre-Test Post Test
Wet Density (Lbs/ft?) 118.6 120.8
Dry Density (Lbs/ft3) 101.0 101.9
Moisture (% Dry Wt) 17.4 18.6
Porosity (n) .397 .383
Degree of Saturation (%) .97 1.0
Permeability

Temperature Correction, R, = 1.048

K, =6.7 X 107 cm/sec
K, = 6.4 X 107 cm/sec
K; = 6.8 X 10 cm/sec
K, = 6.2 X 107 cm/sec

Coefficient of Permeability, K, = 6.8 X 107 cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

-~

Lab No. P-95-0019 Reviewed By:<zi::>(::::£;5:> ~;2%%Z

David\D. McCray

6756 BuckrLes CoOvVE MemPHIS, TN 38133 201-385-1199 FAX 9201-386-6614




Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall
Date of Report: 03/13/95 Project No.: E-2-837

Project Name: NAS Memphis, Tennessee

rd

i} - L
Sample I.D.: 00750003117 Ssof»"B‘"""a 3, Deptn 1T

Soil Description: Dark Brown Clay with Silt & fine
sand lenses running horizontal

: Pre-Test Post Test
Wet Density (Lbs/ft3) 98.0 103.2
Dry Density (Lbs/ft3) 75.3 73.8
Moisture (% Dry Wt) 30.1 39.9
Porosity (n) .544 .554
Degree of Saturation (%) .67 .95

Permeability
Temperature Correction, R, = 1.086
K, = 1.4 X 108 cm/sec
K, = 1.4 X 10 cm/sec
K; = 1.7 X 10 cm/sec
K, = 1.3 X 10 cm/sec

Coefficient of Permeability, K,, = 1.6 X 10°® cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0014 Reviewed By:
David D. McCray

6756 BuckLEs CovE MEempPHIS, TN 38133 201-385-1199 FAX 201-386-6614




Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 03/13/95 Project No.: E—2—837‘

Project Name: NAS Memphis, Tennessee

Sample I.D.: 0075000922 Soll Boring A Dt 22’

Soil Description: Brown Silty Clay

Pre-Test Post Test
Wet Density (Lbs/ft3) 119.9 121.1
Dry Density (Lbs/ft3) 94.0 95.4
Moisture (% Dry Wt) 27.5 26.9
Porosity (n) .430 .420
Degree of Saturation (%) .963 .980
Permeability

Temperature Correction, R, = 1.056

K, = 6.9 X 107 cm/sec
K, = 1.0 X 10 cm/sec
K, = 9.7 X 107 cm/sec
K, = 9.2 X 107 cm/sec
Coefficient of Permeability, K, = 9.5 X 1077 cm/sec

Tested in accordance with Method 9100 of Test Methods for
evaluation Solid Waste, Third Addition (SW-846) and in general
accordance with ASTM D-5084-90.

Lab No. P-95-0016 Reviewed By: <;:§:i>tﬁi::i> (j\\ ;Z%Z

David D.\McCrayw >~

6756 BuckLes CoOVE MemPHIS, TN 38133 901-385-1199 FAX 901-386-6614




SERVICES, nc.

Report of laboratory Analysis

. EnSafe/Allen & Hoshall
5720 Summer Trees Drive, Suite 8
Memphis, Tennessee 38134

Project No.: E-2-837
Date: 17 March ‘95
Sheet 1 of 1

Project: NAVY CLEAN Memphis, Tennessee

Sample

Identification 0750008127 0750001112 0075000177

Percent

Moisture .

(as received) 29.3% 31.7% 17.4%

Bulk Density Wet
(as received)
LBS/ft3 104.9 105.6 118.6
Bulk Density Dry

(as received)

LBS/ft3 81.1 80.2 101.0
Specific
“Gravity

Reviewed by:

David D.

6756 BuckLes CovE

McCray

@c%&l/««/
c’

MempPHIS, TN 38133 901-385-1199 FAX 901-386-6614



TES‘nﬁc SERVICES, IncC.

Report of Laboratory Analysis

. Ensafe/Allen & Hoshall Project No.: E-2-837
5720 Summer Trees Drive, Suite 8 Date: 13 March ‘95

Memphis, Tennessee 38134 Sheet 1 of 1

Project: NAVY CLEAN Memphis, Tennessee

Sample ' —NA -
" Identification 00750003117 008MWO025 0075000922
Percent

Moisture - 30.1% 25.9% 27.5%

(as received)

Bulk Density Wet

(as recelved) 98.0 126.0 119.9
LBS/ft3

Bulk Density Dry

(as received) 75.3 100.1 94.0
LBS/ ft3 :

Specific
"Gravity 2.65 2.64 2.64

Reviewed by: M@ 7% M
David \D. McCray C::;//

6756 BuckrLes CoOvVE NMEempPHIS, TN 38133 9201-385-1199 FAX 901-386-6614



U. S, STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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Sample No. Elev or Depth Classification Nat w % LL PL Pl . .
i —_— T — — — poiet Naval Air Station
SM_or JSC .
Memphis, Tennessee

Area
Boring No. Sample ID 007S000177

GRADATION CURVES pate 03/14/95

TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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Memphis, Tennessee
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Boring No. Sample ID 0750008127
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TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES

U. S. STANDARD SIEVE NUMBERS

HYDROMETER
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TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES

U. S. STANDARD SIEVE NUMBERS

HYDROMETER
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pate 03/06/95

TRI-STATE TESTING SERVICES, INC.



U. S. STANDARD SIEVE OPENING IN INCHES

U. S. STANDARD SIEVE NUMBERS

HYDROMETER
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Boring No_Sample ID 075000341
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pe_ 03/06/95

TRI-STATE TESTING SERVICES, INC.



U.S. STANDARD SIEVE OPENING IN INCHES U. S. STANDARD SIEVE NUMBERS HYDROMETER
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TRI-STATE TESTING SERVICES, INC.
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TESTIWG SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 05/07/96 Project No.: E-3-157

Client’s Project No.: 0094-09000
Sample I.D.: 007SMW1548
Soil Description: Light Brown Silty Sand

Test Media: City of Memphis Water

Pre-Test
Wet Density (Lbs/ft"’) 129.6
Dry Density (Lbs/ft) 106.2
Moisture (% Dry Wt) 22.0
Porosity (n) .346
Degree of Saturation (%) .97
Specific Gravity (ASTM D-854) 2.60

Permeability

Temperature Correction, R,

K, = 2.1 X 10" cm/sec
K, = 2.4 X 10% cm/sec
K; = 2.0 X 10™* cm/sec
K, =1.9X 1074 cm/sec

= 1.002

Post Test

134.4
109.7
22.5
.327
1.0

Coefficient of Permeability, K, = 2.1 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.

Lab No. P-96-030 Reviewed By: £ii§31::i>€£:> ;ZZZZQ245K//

‘David D. McCray

6756 Buckies CovE MEempPHIS, TN 38133 201-385-1199

FAX 901-386-6614



U. . STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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TRI-SSTATE TESTING SERVICES, INC.



TESTING SERVICES, nc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 05/22/96 Project No.: E-3-157
Client’s Project No.: 0094-09000

Sample I.D.: 007SMW1849

Soil Description: Orange & Gray Silty Sand with Clay

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) 126.3 133.7
Dry Density (Lbs/ft3) 104.9 110.5
Moisture (% Dry Wt) 20.4 . 21.0
Porosity (n) : .38 .32
Degree of Saturation (%) .91 1.00
Specific Gravity (ASTM D-854) 2.70 -——-
Permeability

Temperature Correction, R, = 1.008

1.4 X 10°% cm/sec
1.6 X 107 cm/sec
1.5 X 10 cm/sec
1.5 X 10°° cm/sec

Coefficient of Permeability, K,, = 1.5 X 10°¢ cm/sec
Tested in accordance with ASTM D-5084-90.

Lab No. P-96-031 Reviewed By: ;D@@ %V/A’%’/

David D. McCray C;//

6756 BuckLEs CoOvVE MemprHIS, TN 38133 201-385-1199 FAX 901-386-6614



U.S. STANDARD SIEVE OPENING IN INCHES U.S. STANDARD SIEVE NUMBERS HYDROMETER
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TRI-STATE TESTING SERVICES, INC.



TESTING SERVICES, Inc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Alleh & Hoshall

Date of Report: 05/06/96 | Project No.: E-3-157
Client’s Project No.: 0094-09000

Sample I.D.: O007SMW1749

Soil Description: Yellow Silty Sand

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) 132.5 133.9
Dry Density (Lbs/ft ) 108.5 | 109.1
Moisture (% Dry Wt) 22.1 22.7
Porosity (n) .334 .337
Degree of Saturation (%) .98 1.0
Specific Gravity (ASTM D-854) 2.61 -——

Permeability

Temperature Correction, R, = 1.000

t

K, = 2.2 X 10" cm/sec
K, =2.2X 10* cm/sec
K; = 2.1 X 10" cm/sec
K, = 2.4 X 10" cm/sec

Coefficient of Permeability, K, = 2.2 X 10 cm/sec
Tested in accordance with ASTM D-5084-90.

Lab No. P-96-023 Reviewed By: @GO@ 777&

David D. McCray

6756 BuckrLes CovE MemprPHIS, TIN 38133 201-385-1199 FAX 201-386-6614
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Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall

Date of Report: 05/31/96 Project No.: E-3-157
Client’s Project No.: 0094-09000

Sample I.D.: 007SMW1643

Soil Description: Yellow Silty Sand

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) 129.7 133.4
Dry Density (Lbs/ft3) 113.0 114.3
Moisture (% Dry Wt) 14.8 16.7
Porosity (n) .38 .36
Degree of Saturation (%) .94 1.00
Specific Gravity (ASTM D-854) 2.63 -—-
Permeability
Temperature Correction, R, = 1.000
K, = 3.7 X 10 cm/sec
K, = 3.9 X 107 cm/sec
Ky = 3.6 X 10 cm/sec
K, = 3.6 X 107 cm/sec

Coefficient of Permeability, Ky =3.7X 10 cm/sec
Tested in accordance with ASTM D-5084-90.

Lab No. P-96-022 Reviewed By:@@@ . 'W,c (as

David D. McCray

6756 BuckLes Cove MempPHIS, TN 38133 201-385-1199 FAX Q01-386-6614
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TESTING SERVICES, Inc.

Measurement of Hydraulic Conductivity

Client: EnSafe/Alleh & Hoshall

Date of Report: 05/24/96 Project No.: E-3-157
Client’s Project No.: 0094-09000

Sample I.D.: 0075MW1049

Soil Description: Clayey Silty Sand

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) 134.5 134.9
Dry Density (Lbs/ft?) 116.2 116.4
Moisture (% Dry Wt) 15.7 15.9
Porosity (n) .31 .31
Degree of Saturation (%) .95 1.00
Specific Gravity (ASTM D-854) 2.71 -—

Permeability

Temperature Correction, R, = 1.007

3.1 X 107 cm/sec
3.3 X 107 cm/sec
3.5 X 10 cm/sec
3.3 X 10°® cm/sec

Rakakole

Coefficient of Permeability, K, = 3.3 X 10°® cm/sec

Tested in accordance with ASTM D-5084-90.

\ \
Lab No. P-96-026 Reviewed By: @0\0 @ 7%%/’

David D. McCray

6756 BucklLEs COVE MEempPHIS, TN 38133 901-385-1199 FAX 901-386-6614
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Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall
Date of Report: 05/23/96 Project No.: E-3-157
Client’s Project No.: 0094-09000
Sample I.D.: 007SMW1149
Soil Description: Orange Sand

Test Media: City of Memphis Water

Pre-Test Post _Test
Wet Density (Lbs/ftﬁ 140.9 141.0
Dry Density (Lbs/ft ) 129.4 128.1
Moisture (% Dry Wt) 8.6 10.1
Porosity (n) .26 .27
Degree of Saturation (%) .69 .99
Specific Gravity (ASTM D-854) 2.81 -
Permeability

Temperature Correction, R, = 0.901

2 X 105 cm/sec
4 X 107 cm/sec
7 X 107 cm/sec
4 X 107 cm/sec

J\wal\ﬁ --?q

O O ™Y

Coefficient of Permeability, K,, = 8.3 X 107 cm/sec

Tested in accordance with ASTM D-5084-90.

DO 7
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David D. McCray
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TESTING SERVICES, Inc.
Measurement of Hydraulic Conductivity

Client: EnSafe/Allen & Hoshall

Date of Report: 05/23/96 Project No.: E-3-157
Client’s Project No.: 0094-09000

Sample I.D.: 007SMW1243

Soil Description: Orange Silty Sand with trace of Clay

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) 127.5 . 132.9
Dry Density (Lbs/ft?) 107.0 '~ 110.4
Moisture (% Dry Wt) 19.2 20.4
Porosity (n) .36 .35
Degree of Saturation (%) .92 1.00
Specific Gravity (ASTM D-854) 2.72 -——
Permeability

Temperature Correction, R, = 1.006

K, = 2.3 X 107 cm/sec
K, = 2.8 X 107 cm/sec
K; = 2.0 X 107 cm/sec
K, = 2.9 X 107 cm/sec

Coefficient of Permeability, K, = 2.5 X 10° cm/sec

Tested in accordance with ASTM D-5084-90.

(DL -Z
Lab No. P-96-028 Reviewed By: - &‘9—//
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Measurement of Hydraulic Conductivity
Client: EnSafe/Allen & Hoshall

Date of Report: 05/24/96 Project No.: E=-3-157
Client’s Project No.: 0094-09000

Sample I.D.: 007SMW1349

Soil Description: Light Gray Clayey Silty with Fine Sand

Test Media: City of Memphis Water

Pre-Test Post Test
Wet Density (Lbs/ft3) . 129.9 137.6
Dry Density (Lbs/ft) 109.0 115.2
Moisture (% Dry Wt) 19.2 19.4
Porosity (n) .34 .31
Degree of Saturation (%) .98 1.00
Specific Gravity (ASTM D-854) 2.68 ———
Permeability

Temperature Correction, R, = 1.001

t

K, = 8.2 X 10'7 cm/sec
K,=1.3X 107 cm/sec
Ky = 1.2 X 1076 cm/sec
K, = 9.8 X 107 cm/sec

Coefficient of Permeability, K, = 1.1 X 10" cm/sec

Tested in accordance with ASTM D-5084-90.
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TESTING SERVICES, inc.

REPORT OF SPECIFIC GRAVITY

Prepared for: EnSafe/Allen & Hoshall Job No.: E-3-157
EnSafe/A&H Project No.: 0094-09000 Sheet 1 of 1
Date: 30 April '96

SAMPLE I.D. SPECIFIC GRAVITY
007SMW1772 2.70
007SMW1680 . 2.61
007SMW1168 2.69
007SMW1368 2.68
007SMW1290 2.69
007SMW1440 | 2.65
007SMW1072 2.71
007SMW1896 . 2.69
007SMW15100 2.68

Tested in accordance with ASTM D-854.

Reviewed By: C§:>;li:i>;£:i>‘:Zy?éé5&49f/
-

David D. McCray
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AQUIFER TEST AT NAS MEMPHIS, NEAR
MILLINGTON, TENNESSEE

December 1, 1995

An aquifer test was conducted at Naval Air Station (NAS) Memphis, near Millington, Tennessee to define
the hydraulic properties of the fluvial deposits aquifer and the confining units in this shallow aquifer system. The .
aquifer was tested over a three day period beginning August 22, 1995. This test was conducted as part of a ground-
water flow modelling effort that encompasses the entire base. The primary hydraulic propemes to be quantified by
the test were the lateral hydraulic conducxivit)_' of the fluvial deposits aﬁuifer and the vertical hydraulic

conductivities of the adjacent loess and Cockfield Formation confining units.

SITE
The aquifer-test site is located along the southemn edge of the NAS Memphis airfield (fig. 1). A typical

hydrogeologic column beneath the site shows the fluvial deposits aquifer comprises a series of interbedded sand and
gravel deposits with some silt and clay (fig. 2). Thick loess deposits that extend to land surface confine the top of
the fluvial deposits aquifer. The base of the fluvial deposits aqﬁifer is bounded by the Cockfield Formation which
consists of sand, silt, clay, and lignite (Kingsbury and Carmichael, 1995) and serves as the lower confining to semi-
confining unit for the fluvial deposits aquifer. Sediments comprising the Cockfield Formation are lenticular and
grade from clayey-sand at the base of the fluvial deposits aquifer to dense clay with very fine sand at about 105 ft
below land surface. |

The lateral flow direction in the fluvial deposits aquifer at the site is south-southwest towards Big Creek
which is south of Navy Road (fig. 1). The normal vertical hydraulic gradient at the test site is downward from the
loess to the fluvial deposits. Heads in the upper part of the underlying Cockfield Formation are approximately equal

o those in the fluvial deposits indicating little potential for interchange of water between these units.

One production well and four observation wells were used for the test (table 1). The configuration of the
production well and the three wells nearest the production well is shown in figures 1 and 2. The remaining
observation well (BG-1LF) is screened in the lower part of the fluvial deposits aquifer, about 6,600 ft away from
the site (fig. 1). This well was monitored for background water levels for detrending water-level responses

measured in the fluvial deposits aquifer during the test.



PROCEDURES

Water levels were monitored continuously in the four observation wells for the duration of the test. The
continuously monitored wells were checked by making periodic tape-downs before and after stressing the aquifer. _
Water levels were measured and recorded every 30 minutes in the background weil, BG-1LF.

Drawdowns were estimated by subtracting the current water level from the water level just prior to ‘
stressing the aquifer. More sophisticated methods of estimating drawdowns were not employed since no trend
appeared in the well BG-1LF (fig. 3).

Flow rates were monitored continuously_ by measuring the pressure. dmp across a constriction in the
discharge line. Apparent variations of a few percent over the course of a day can be caused by temperature effects
on the pressure transducer used to monitor flow rate. These measurements mostly served to record when the pump
started or stopped and showed the well was pumped uniformly for the 24-hour test period.

The flow rate used in the analysis came from periodic discharge measurements using a stop watch and
bucket. A 5-gallon bucket was used to measure the flow rate, 7.3 gpm, during the aquifer test. All produced water
was discharged to the base’s sanitary sewer system (fig. 1) at zi point located about 100 ft west of the production

well.

ANALYSIS
The final results from the test came from calibrating a variably-saturated, radial-flow model to the

measured drawdowns. A variably-saturated model, VS2DT (Lappala and others, 1987; Healy, 1990), was used to
accurately represent the fluvial deposits aquifer and adjacent confining units. Vertically, the model extended from
land surface to 95 ft below land surface which is at the top of the sandy clay in the lower part of the Cockfield

Formation.

The model has been discretized vertically into 36 rows from 0 to 95 ft below land surface (fig. 2). The
thinnest rows are 1 ft thick at the contacts between the fluvial deposits aquifer and the adjacent confining units and
the ends of the screened interval in the pumped well, where the greatest head changes are expected. The lower
boundary of the model is no-flow. This is reasonable since the effects from 1 day of pumping at less than 10 gpm
did not propagate to well WL-1C screened from 105 ft to 115 ft below land surface, except for those effects which

are explained as resulting from deformation of the Cockfield Formation in the Aquifer Test section below.



Laterally, the model area covers about 2.5 miles from the production well to a no-flow boundary aloné the
outer circumference. This is accomplished in 34 columns beginning with a 0.17 ft wide ring at the production well,
with each successive ring being 1.35 times wider than the previous one (fig. 2 radially, only the first 600 ft are

shown).

The production well was simulated as a high conductivity zone with Ky = 1,000 ft/d and X, = 107 fi/d.-
Water was removed from the lowermost node in the well and the simulator was allowed to apportion inflow across
the well screen. The wellbore storage, S,.p, associated with the production well was estimated. Ideally, the
wellbore storage should equal 1, but estimated values can be less than this bemnse of displacement by the pump
string, mismatches between the simulated and actual well geometries, and not considering wellbore damage
explicitly.

For the purposes of para.tixeter estimation, it was assumed the hydrantic properties (ny, K,, and S,) of the
aquifer or confining units could be described by a single value. Only a fraction of ail the parameters that could be
varied were estimated. The initial values of estimated parameters came from Theis analyses by a least-squares fit

and literature values (Lappala and others, 1987; Domenico and Schwartz, 1990).

Parameter estimation was performed by minimizing the objective function with an optimization routine

nobs
(Halford, 1992) coupled to VS2DT. The objectlve function is, S = 2 (w;(5,-5))2, where w is a weight, § is

i=m]

calculated drawdown, s is measured drawdown, and nobs is the number of observations. Root-mean-square,

RMS = /7:%%.: » error also is reported. The log-parameters, log(x), were estimated since the parameters, x, estimated

are usually log-nomnally distributed. Log-parameters also are better behaved from a numerical perspective.

Consequently, ail sensitivities, covariances, and correlation coefficients are based on L& not 3—s

Another benefit from this type of analysis is that the covariance matrix, [c] , of the estimated parameters is

computed. This matrix is ranked by the magnitude of the maih diagonal since it is a rough indicator of the relative

nabs 3 2

sensitivity of the model to a parameter. Specifically, the main diagonal is C;; Z al . The off-diagonal

components, C; ., describe the degree of interdependence between parameters but evaluation is difficult without

some sort of normalization.



Normalization is achieved by computing correlation coefficients, p, j = ===, similar to 2 computed

JCiiCj;
for a linear regression. If p, j is 1, then x; is a dependent variable of x; or x; is a dependent variable of x;,
depending on one's perspective. Alternately, if P;,; is 0, then x; is an independent variable of x;. Correlation

coefficients greater than 0.95 usually indicate a pair of parameters are highly correlated and cannot be estimated /
independently (HilL 1992).

AQUIFER TEST
Water-level responses were clearly detected in both observation wells screened in the fluvial deposits

aquifer and in the well screened in the Cockfield Formation (fig. 3). The fluvial deposits welils responded in the
expected manner, although a mystery pumping or injection stress markedly affected well 07TMWOSLE. As a result,
only the record from 0 to 0.2 days and 0.8 to 1.1 days for this well were used in the analysis. This mystery stress
only perturbed the water level in well WL-1F by 0.03 ft or less when the signal first became apparent (fig. 3).
Drawdowns in weil 07MWOBLF were weighted 6 times (an arbitrary value) more than drawdowns in well WL-1F

to account for the smaller drawdowns and shorter period of usable record associated with these measurements.

The water level in the Cockfield Formation well, WL-1C, rose in response to the pumping and then
declined after pumping was stopped (fig. 3). These measurements were collected in triplicate by direct tapedowns, a
float and shaft encoder, and a pressure transducer and are correct. The response is not an aberration since the same

response also was observed in well WL-1C several days earlier during pre-test pumping of well WL-2F (fig. 4).

The reversed water-level response in well WL-1C appears to be an exampie of the "Noordbergum effect”
(Verruijt, 1969, p. 368), where the change in pore pressure is dominated by deformation of the aquifer/confining
unit system instead of ground-water flow (Wolf, 1970). In most of the documented field examples, water levels will
rise for a few hours and then will begin to fall after ground-water flow begins to drain the pore spaces. Based on the

duration of the observed water-level rise in well WL-1C, a high degree of confinement, relative to a pumping rate



of 7.3 gpm, must exist between the upper part of the Cockfield Formation confining unit and the fluvial deposits
aquifer since the test curves appear to reflect only deformation and not drinage effects, as compared to the
generalized graph below.
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Five parameters, Ky, S;, and Sy well of the fluvial deposits aquifer and K,y and S, of the loess, were
estimated. Initial estimates of K,y and S, in the fluvial deposits were 17 ft/d and 0.24E-6 1/ft, respectively. This
estimate camé from a Theis analysis of the response in well WL-1F from 0.04 to 0.4 days after pumping began.
Regarding the loess, the Van Genuchten (1980) parameters, «, B, and 8,, that control the equations relating to
moisture content, specific-moisture capacity, and relative hydraulic conductivity to pressure head in the loess, were
taken from literature values for a lean clay and were not estimated,

The final parameter estimates of K4y and S, for the fluvial deposits aquifer are 5ft/d and 1.2E-6 1/ft,

respectively. The vertical hydraulic conductivity of the loess, estimated to be 0.03 ft/d, is consistent with literature
values for lean clays. The specific storage estimated for the loess, 60E-6 1/ft, is not excessively large given that it is
an uncompacted material. All of the parameter estimates are provided in table 2. All of the parameters estimated
were fairly independent of one another. The most highly correlated parameters were the specific: storage of the
fluvial deposits aquifer and the wellbore storage, 0.89 (table 3).

The calculated and measured drawdowns in well WL-1F mirrored one another throughout the test and the

maximum difference was about 0.04 ft (fig. 5). The weighted error statistics were §S = 0.79 ftz, RMSE = 0301t,

and an Average = 00026 ft.



A comparison between a Theis curve and the measured drawdowns ploted on a log-log scale shows how

leaky the system is (ig. ). Considering the response scen in well WL-1C, nearly all of the leakage is assumed to be

- from the loess. The transmissivity of the fluvial deposits aquifer, estimated by fitting the data to the flow model, »
was about 200 £%d Transmissivity estimates from a Theis fit to the drawdowns in wells WL-LF and 07MWOSLE
were 640 ft?/d and 1,200 ft%/d, respectively. One interpretation of these results is that the transmissivity of the ’
fluvial deposits aquifer is 200 ft3/d and, thus, amounts pmpor&onal to the pumping rate of only 2.3 gpm and 1.2
gpm are being drawn radially past wells WL-1F and 0TMWOSLE, respectively.

Calculated drawdowns at the end of the test showed pumping effects p}imagated up to the water table and
down to about 100 & below land surface (fig. 7). After 1 day of pumping, the loess, fluvial deposits, and Cockfield
Formation were supplying 4.1, 2.7, and 0.5 gpm to the well from storage, respectively. If the producing well was
100% efficient, the drawdown would have been 9.8 ft instead of the measured value of 27.2 ft. Thus, the weil
efficiency was 36% for a flow rate of 7.3 gpm.
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Table 1: Wells used for aquifer tests at NAS Memphis.

INTERVAL DIAMETER v | DISTANCEFROM | AQUIFER (A)or
WELL SCREENED. IN FT INCHES PRODUCTION CONFINING
' WELL, INFT UNIT (C)
| —
WL-2F 40-70 4 0 Fluvial (A)
WL-1C 105-115 4 79 Cockfield (C)
WL-1F 59-69 4 76 Fluvial (A)
07MWOSLF 66-76 2 555 Fluvial (A)
BG-1LF 55-65 2 6,600 Fluvial (A)

Table 2: Aquifer and confining-unit properties determined by aquifer test.

[Values of K, K, and S, estimated from aquifer test unless otherwise noted; ail thicknesses were measured.]

AQUIFER (AY ., K, s )
CONFH\?é\)TG UNIT | o | aiy | 1067 ] D% | Swe n a(f), 9,,B
- —_— |
Loess (C) 0.03% 0.035 | 58. 34 NA | 047 | 30,02,25
Fluvial (A) 53 05t | 12 |40 038 | 03 NA
Cockfield (C) 32 00032 | 12 |35 NA | 032 NA

? Assumed based on literature values or previous experience.
bVan Genuchten parameters are literature values for a lean clay (Lappala and others, 1987)

Table 3: Correlation coefficients between parameters estimated from the aquifer test.

ESTIMATED PARAMETERS CORRELATION COEFFICIENTS, Pij
ny Fluvial 1.00
K, Loess 0.60 1.00
S, Well 035 023 1.00
S¢ Loess 0.03 0.15 0.36 1.00
S, Fluvial-Upper Cockfield 031  -0.15 0.89 .70 1.00
3 a = a -2
iy = & B & i3
p‘" j = . E ~N y ”
! Jci,icj,j M: M @ n 5..5
3]
5
MAINDIAGONAL, C;;  1,000. 260.  35. 3L 80
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DETERMINATICON OF AQUIFER PROPERTIES BASED ON ANALYSIS OF

SPECIFIC CAPACITY TESTS
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Copied from: Bradbury, K. R. and Rothschild, E. R., 1985. A computerized
technique for estimating the hydraulic conductivity of aquifers from specific
capacity data, Ground Water, 23(2), pp. 240-246.

WELL NUMBER 007G07UCH

WELL DIAMETER (IN) = 2

STATIC WATER LEVEL (FT) = 28.7

DEPTH TO WATER DURING TEST (FT) = 50.8

THE LENGTH OF THE TEST (HR) = .1

PUMPING RATE (GPM) = .8

THICKNESS OF AQUIFER (FT) = 75

OPEN INTERVAL (FT) = 10

STORAGE COEFFICIENT = .0000672

WELL-LOSS COEFFICIENT = .1

SPECIFIC CAPACITY (GPM/FT) = .0361991

TRANSMISSIVITY: (FT*FT/SEC) = 4.747001E-04

(FT*FT/DAY) = 41.014009
(GAL/DAY/FT) = 306.8059
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2

HYDRAULIC CONDUCTIVITY: (FT/SEC) = 6.329335E-06
(FT/DAY) = .5468546
(GAL/DAY/FT*FT) = 3.633038

WELL NUMBER OO7G03UG%

WELL DIAMETER (IN) = 2

STATIC WATER LEVEL (FT) = 28.38

DEPTH TO WATER DURING TEST (FT) = 43.41

THE LENGTH OF THE TEST (HR) = .17

PUMPING RATE (GPM) = 2

THICKNESS OF AQUIFER (FT) = 75

OPEN INTERVAL (FT) = 10

STORAGE COEFFICIENT = .0000672

WELL-LOSS COEFFICIENT = .1

SPECIFIC CAPACITY (GPM/FT) = .1330672

TRANSMISSIVITY: (FT*FT/SEC) = 1.788767E-03



(FT*FT/DAY) = 154.5495

(GAL/DAY/FT) = 1156.108
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 2.385023E-05
(FT/DAY) = 2.06066
(GAL/DAY/FT*FT) = 13.69003
WELL NUMBER 007G01UC #
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 27
DEPTH TO WATER DURING TEST (FT) = 39.96
THE LENGTH OF THE TEST (HR) = .27
PUMPING RATE (GPM) = .57
THICKNESS OF AQUIFER (FT) = 80
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 4.398149E-02
TRANSMISSIVITY: (FT*FT/SEC) = 6.256695E-04
(FT*FT/DAY) = 54.05784
(GAL/DAY/FT) = 404.3797
USING A STORAGE COEFFICIENT = .0000672 /&V 43
NUMBER OF ITERATIONS = 2 Qﬂ%?Q,ki oo
101 0¢ and 70lLC

4.3906134x 074
= &5 SZitbL5
36, 082109

WELL NUMBER 007G05UQ%

WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 26.3
DEPTH TO WATER DURING TEST (FT) = 28.58
THE LENGTH OF THE TEST (HR) = : .07
PUMPING RATE (GPM) = .2 S ,
THICKNESS OF AQUIFER (FT) = ’ 100
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 8.771928E-02
TRANSMISSIVITY: (FT*FT/SEC) = 1.559166E-03
(FT*FT/DAY) = 134.7119
(GAL/DAY/FT) = 1007.713
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2



%\ueygge K dor

orosuvéand o1o5UC*

> g 2.5924xi>-+
_— 2.24315(
F—> /¥ Go24 &
WELL NUMBER 007G05UC*:
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 26.7 -
DEPTH TO WATER DURING TEST (FT) = 29.82
THE LENGTH OF THE TEST (HR) = .233
PUMPING RATE (GPM) = .625
THICKNESS OF AQUIFER (FT) = 100
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = .2003206
TRANSMISSIVITY: (FT*FT/SEC) = 3.633314E-03
(FT*FT/DAY) = 313.9183
(GAL/DAY/FT) = 2348.266
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = (;.633314E-05)
(FT/DAY) =( 3.139183)
(GAL/DAY/FT*FT) = (20.85522)
WELL NUMBER 007GO9UCH
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 28.15
DEPTH TO WATER DURING TEST (FT) = 31.33
THE LENGTH OF THE TEST (HR) = .2
PUMPING RATE (GPM) = .39
THICKNESS OF AQUIFER (FT) = 80
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = - .1
SPECIFIC CAPACITY (GPM/FT) = .1226415
TRANSMISSIVITY: (FT*FT/SEC) = 1.760615E-03
(FT*FT/DAY) = 152.1172
(GAL/DAY/FT) = 1137.912 , -
USING A STORAGE COEFFICIENT = .0000672 A e,UCCWOﬂUC,
NUMBER OF ITERATIONS = 3 STORULT Y, OIS ** *
o L9468l X107

Lytifzog
2. 127499 elbui?




WELL NUMBER 007GO9UC*%,

WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 25.85
DEPTH TO WATER DURING TEST (FT) = 34.15
THE LENGTH OF THE TEST (HR) = .12
PUMPING RATE (GPM) = .714
THICKNESS OF AQUIFER (FT) = 80
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 8.602408E-02
TRANSMISSIVITY: (FT*FT/SEC) = 1.221593E-03
(FT*FT/DAY) = 105.5456
(GAL/DAY/FT) = 789.5339
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.526991E-05
(FT/DAY) = 1.31932
(GAL/DAY/FT*FT) = 8.764927

WELL NUMBER 007G04UdC

WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 29.1
DEPTH TO WATER DURING TEST (FT) = 45.69
THE LENGTH OF THE TEST (HR) = .33
PUMPING RATE (GPM) = .5
THICKNESS OF AQUIFER (FT) = 111
OPEN INTERVAL (FT) = 10 ,
STORAGE COEFFICIENT = .0000672-
WELL-LOSS COEFFICIENT = .1 -
SPECIFIC CAPACITY (GPM/FT) = 3.013864E-02
TRANSMISSIVITY: (FT*FT/SEC) = 6.00501E-04
(FT*FT/DAY) = 51.88329
(GAL/DAY/FT) = 388.1129
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 5.409919E-06
(FT/DAY) = .467417
(GAL/DAY/FT*FT) = 3.105294

WELL NUMBER 007GO8UF



WELL DIAMETER (IN) = 2

STATIC WATER LEVEL (FT) = 25.85
DEPTH TO WATER DURING TEST (FT) = 29.61
THE LENGTH OF THE TEST (HR) = | .083
PUMPING RATE (GPM) = 2.5
THICKNESS OF AQUIFER (FT) = | 79
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = .6648941
TRANSMISSIVITY: (FT*FT/SEC) = 9.521948E-03
(FT*FT/DAY) = 822.6963
(GAL/DAY/FT) = 6154.18
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.20531E-04
(FT/DAY) = 10.41388
(GAL/DAY/FT*FT) = 69.18478
WELL NUMBER 007GO8LF .
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 26.28
DEPTH TO WATER DURING TEST (FT) = 27.52
THE LENGTH OF THE TEST (HR) = .083
PUMPING RATE (GPM) = 3
THICKNESS OF AQUIFER (FT) = 79
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 2.419364
TRANSMISSIVITY: (FT*FT/SEC) = 3.520844E-02
(FT*FT/DAY) = 3042.009
(GAL/DAY/FT) = 22755.75
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 4.456764E-04
(FT/DAY) = 38.50644
(GAL/DAY/FT*FT) = 255.8182
WELL NUMBER 007GO5LF s
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 26.18
DEPTH TO WATER DURING TEST (FT) = 31.47



STORAGE COEFFICIENT = .0000672

WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 5.250998E-02
TRANSMISSIVITY: (FT*FT/SEC) = 7.252118E-O4-
(FT*FT/DAY) = 62.6583
(GAL/DAY/FT) = 468.7154
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 9.297587E-06
(FT/DAY) = .8033115
(GAL/DAY/FT*FT) = 5.336815
WELL NUMBER 007GOQUC***::
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 27.3
DEPTH TO WATER DURING TEST (FT) = 60
THE LENGTH OF THE TEST (HR) = .133
PUMPING RATE (GPM) = 2.5
THICKNESS OF AQUIFER (FT) = 78
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1 »
SPECIFIC CAPACITY (GPM/FT) = 7.645261E-02
TRANSMISSIVITY: (FT*FT/SEC) = 1.057913E-03
(FT*FT/DAY) = 91.40365
(GAL/DAY/FT) = 683.745
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.356298E-05
(FT/DAY) = 1.171842
(GAL/DAY/FT*FT) = 7.785152
WELL NUMBER 007G01UC*
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 28.87
DEPTH TO WATER DURING TEST (FT) = 48.55
THE LENGTH OF THE TEST (HR) = - _ .133
PUMPING RATE (GPM) = 1.5
THICKNESS OF AQUIFER (FT) = 78
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1



THE LENGTH OF THE TEST (HR) = .083

PUMPING RATE (GPM) = 3.5
THICKNESS OF AQUIFER (FT) = 75
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = .6616266
TRANSMISSIVITY: (FT*FT/SEC) = 8.999351E-03
(FT*FT/DAY) = 777.544
(GAL/DAY/FT) = 5816.418
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.199914E-04
(FT/DAY) = 10.36725
(GAL/DAY/FT*FT) = 68.87504
WELL NUMBER 007GO1LE
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 27.15
DEPTH TO WATER DURING TEST (FT) = 27.91
THE LENGTH OF THE TEST (HR) = .033
PUMPING RATE (GPM) = 2.5
THICKNESS OF AQUIFER (FT) = 75
OPEN INTERVAL (FT) = 10
STORAGE COEFFICIENT = .0000672
WELL-LOSS COEFFICIENT = .1
SPECIFIC CAPACITY (GPM/FT) = 3.289486
TRANSMISSIVITY: (FT*FT/SEC) = 4.514564E-02
(FT*FT/DAY) = 3900.583 ..
(GAL/DAY/FT) = 29178.31
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 3
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 6.019418E-04
(FT/DAY) = 52.00777
(GAL/DAY/FT*FT) = 345.5146
WELL NUMBER 007G08UC
WELL DIAMETER (IN) = 2
STATIC WATER LEVEL (FT) = 28.89
DEPTH TO WATER DURING TEST (FT) = 76.5
THE LENGTH OF THE TEST (HR) = .167
PUMPING RATE (GPM) = 2.5
THICKNESS OF AQUIFER (FT) = 78

NOPEN TNTERVAT. (FT) = 10



SPECIFIC CAPACITY (GPM/FT) = 7.621953E-02

TRANSMISSIVITY: (FT*FT/SEC) 1.054646E-03

(FT*FT/DAY) = 91.12138
(GAL/DAY/FT) = 681.6335
USING A STORAGE COEFFICIENT = .0000672
NUMBER OF ITERATIONS = 2
HYDRAULIC CONDUCTIVITY: (FT/SEC) = 1.35211E-05
(FT/DAY) = 1.168223
(GAL/DAY/FT*FT) = 7.76111

THE NUMBER OF WELLS IN THIS RECORD IS 15
khkkhkkkhhkhkkhkhkhkhkhhkhkdhkhkkhrkhhkkhrkkrkhkkkhkhhrhkkkhkrkkhhkkkkkhkkhkkkkrkkrk
DETERMINATION OF AQUIFER PROPERTIES BASED ON ANALYSTS OF

SPECIFIC CAPACITY TESTS
kkkkhhkhkhkhhkdhhhhkhkhhhhhhhhhkhhhhhhhkkhhkhkkkhhhhhkkkhkkkkkrkkkhkrkkkhrkx



- Drawdown (ft)

N
N © w
© o1 O

N N
N ©
O O O

Drawdown versus Time

007GO5UC™
-
Pumping Rate:
Sgal./8min.
200 400 600 800

Time (sec)

1000




Darwdown (ft)

N N N
Do N v O N
o ~N O 0 o1 ©

N
(@)

Drawdown versus Time

Time (sec)

007G0O5UC
/l ] T
| m |
/I/
T
Pumping Rate:
1gal./Smin. a
|
50 100 150 200

250




Drawdown versus Time

007GO9UC™ ™

60
55 e
50 =
45 T
= 40
% 35 g
30 Fumping Rt
25 |

0 50 100 150 200 250 300

Time (sec)




W W W W
S NN B~ O

rawdown (ft)

D
N
(00)

N
~

Drawdown versus Time
007G0O9UC™*™

'\

.

\\

Pumping Rate:
5gal./7Tmin.

N
()
—

100 200 300 400 500

Time (sec)

o




Drawdown (ft)

31.5

W
w © o
O U1 =4

N N
N P o ©
o U1 O O

Drawdown versus Time

Time (sec)

007G0O9UC*
/H’/’-——”"
/-"
/.
Pumping Rate:
5gal./13min.
200 400 600

800




Drawdown versus Time

007G04UC**
| _ =
Adjusted pump
rate
Pumping Rate:
8.5gal./19min.

0 200 400 600 800 1000 1200

Ti me (sec)




Drawdown (ft)

W
o

W W W
NN oA~ O

N N
o 00

Drawdown versus Time

Time (sec)

007G01UC
/-,;-——-—
l/‘
Pump rate o
adjusted —
/
,i
#/ Pumping Rate:
4L/1min. 45sec.
0 200 400 600 800

1000




Drawdown (ft)

08
&)

o1
@)

N
@)

N
o

W
o

N
@)

Drawdown versus Time

007G0O1UC*
gy /L"-
-
-
/(
/i Pumping Rate:
‘ 1.5gal./min.
0 100 200 300 400

- Time (sec)

500




Drawdown versus Time

300

007G08UC

70 —a

60 MES Gy, 4
:%/50 Proj d
g /./ s:lOJie ;:Zt; ion
g40 - ostt

30 | Fumeing Rac:

20

0 50 100 200 250

Time (sec)




55
50
=45

wn (ft

S 40

rawd

30
25

Time versus Drawdown
007G07UC

Pumping Rate:
4gal./Smin.

100 200

Time (sec)

300

400




Drawdown versus Time
007G0O3UC

Pumping Rate:

2gal./min.

0 100

200 300 400

Time (sec)

500

600




Drawdown (ft)

W
()

N
©

N
00

N
~N

N
)]

N
0)

Drawdown versus Time

007GO8UF
/ Pumping Rate:
2.5gal./min.
0 50 100 150 200 250 300

Time (sec)




Drawdown (ft)

27.6

N NN NN
@ 9 O n NN
h o o0 N v A

26.2

Drawdown versus Time

Time (sec)

007GO8LF
-
|
/
/
/
/
/
| .
/ Pumping .
4} Rate:3gal./min.
0 50 100 150 200 250

300




Drawdown versus Time
007GO5LF
32
31 1 — e e N i o
- e
£ 30 7/
§29
528
27 |
26
0 50 100 150 200 250 300
Time (sec)




28
27.8

ft)

c27.6
=

o)

5 27.4

()
27.2
27

Drawdown versus Time

Time (sec)

007GO1LF
l/-—‘=-- s g |
Pumping Rate:
2.5gal./min.
50 100 150 200 250




Hydrocone Data



Apron Area Hydrocone Data — Hydraulic Conductivity

Sample Estimated hydraulic conductivity Sampler Depth or Groundwater Depth

Location (K) value (feet/day) Screened Interval (ft.) (ft.)
07GH3336 0.29 35-36 18

07GH3245 0.03 4445 18

07GH3145 0.12 4445 18

07GH3047 0.03 46-47 18

07GH2936 0.053 35-36 18

07GH2745 0.18 44-45 18

07GH2644 0.044 43-44 18

07GH2544 0.12 43-44 18

07GH2437 0.36 36-37 18

TGH2343 0.36 43 28.5
TGH2243 0.45 43 28.5
TGH2136 0.38 36 28.5
7GH2038 0.33 38 28.5
TGH1942 1.97 42 28.5
TGH1841 0.37 41 28.5
7GH1741 0.051 41 28.5
TGH1636 0.25 36 28.5
7GH1542 2.27 42 28.5
TGH1442 0.22 42 28.5
7GH1339 2.23 39 28.5
7GH1143 0.0043 43 28.5
7GH1039 0.066 38 28.5
7GH0940 0.046 40 28.5
7GHO0836 0.15 36 28.5
7GHO0636 0.31 36 28.5
7GHO0535B 0.02 36 28.5
TGHO0435 0.18 35 28.5
7GH0236 0.29 36 28.5
7GHO0138 0.66 38 28.5

Mean 0.41




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500

400 |

300 -

200 -

i00 -

50

30 -

20 -

i0 -

SAMPLER DEPTH: 38 FT.
GROUNDWATER DEPTH: 28.BT.

ic Pressure

10

20

30

ELAPSED TIME (MIN)

T

40

50

K~-value (cm/sec, Est)

To: 3.5 (Min)
T¢f: 4 (Min)
K : 2.318792E-04

o vrret T | i B 2 2 )

i ' 10 100
ELAPSED TIME: LOG (MIN)

GS—1 SAMPLE PLOT

SAMPLE #: 7GHO 138

CLIENT: ENSAFE JOB: NASMOS94
DATE: 11-21-1984 LOCATION: SWMU7 ST1

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(Cc’'s)

(FEET OF WATER)

500

400 A

300 -

S0
SAMPLER DPEPTH: 38 FT.
SROUNDWATER DEPTH: 28.8T.
40 -
30
20 -
40 - Hydrpstatic Pjessure
0 4[7 B gtadgrin, T )
-10 v ¥ ) T t | T T ¥ L
0 10 20 30 40

ELAPSED TIME (MIN)

50

K-value (cm/sec, Est)
To: 10 (Min)
Tf: 11 (Min)

6.228368E-05

.1

o i e it ) rtlul a8 A | byt T# T l"‘“‘l“‘“""'f"‘?‘l’""
1 10 100
ELAPSED TIME; LOG (MIN)

GS—1 SAMPLE PLOT

SAMPLE #: 7GH0435

CLIENT: ENSAFE JOB: NASMOS4
DATE: 11-22-1884 LOCATION: SWMU7 ST4

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(CC'*8)

(FEET OF WATER)

500

400 -

300 -

S0 ,
SAMPLER DEPTH: 36 FT.
GROUNDWATER DEPTH: 28.8BT.
40 o
30
20 -
10 - Hydrostatic Prjessure
o *h..‘&“‘ﬁﬂﬂuwvﬂﬁpwd lw-
-10 * v 3 L) LI L] Ld L
o 10 20 30 40

ELAPSED TIME (MIN)

50

K~value (cm/sec. Est)

To: 10 (Min)
Tf: 114 (Min)
K : 7 .01946E-05

T NRE M Nt 2 2t I £

1 10 100
ELAPSED TIME: LOB8 (MIN)

GS—-1 SAMPLE PLOT

SAMPLE #: 7GHOS5358

CLIENT: ENSAFE JOB: NASMOS4
DATE: 11-22-~18€4 LOCATION: SWMU7 STS

PERFOAMED 8Y:

SUBSURFACE
TECHNGOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(Cc's)

(FEET OF WATER)

1000

80O -

600 -

400

200 ~

50

40 -

30 4

20

10 -

SAMPLER DEPTH: 368 FT.
GROUNDWATER DEPTH: 28.8T.

Hydrostatic Pressupe

~-10

i0 20 30 40
ELAPSED TIME (MIN)

50

K-value (cm/sec. Est)

To: 25 (Min)
TF: 26 (Min)
K : 1.097618E~-04

L L L2 e am 2 i 4 . LA S aEn M 2R B & ) ¥ T rTT

1 10 100
ELAPSED TIME: LOG (MIN)

GS—-1 SAMPLE PLOT

SAMPLE #: 7GHOB636

CLIENT: ENSAFE JOB: NASMOS4
DATE: 11~22-1894 LOCATION: SWMU? 8T8

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500
400 -
300 -
200 -~
i
§
1
100 - \
!
0 -
50
SAMPLER DEPTH: 36 FT.
GROUNDWATER DEPTH: 28.85T.
40 -
30
20 -
10 4 Hydro[tatic Pqessure
O Tamratactbumvsssrerngrsd L
- 10 T T T 14 T T -
0 10 20 30 40

ELAPSED TIME (MIN)

50

K—-value (cm/sec, Est)

To:
TF:
K :

10 (Min)
11 (Min)
7 .01946E-05

™1 rTT

100

ELAPSED TIME. LOG (MIN)

GS—1 SAMPLE PLOT

SAMPLE #: 7GHO535B

CLIENT: ENSAFE JOB: NABMOS4
DATE: 11-22-18S94 LOCATION: SWMU7 STS

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

GAS PRESSURE

(FEET OF WATER)

ARGON

(cc's)

500

400 -

300 -

200 -

100 -

80

40

30 4

20 -

10 -

SAMPLER DEPTH: 38 FT,
GROUNDWATER DEPTH: 28.BT.

Hydrostatic fressure

-10

10

20 30
ELAPSED TIME (MIN)

40

50

[ e s s ol g ta o 2 e s e 4 L adin Sl it L

.1

K-Value (cm/sec. Est)
To: 17 (Min)
TF: 18 (Min)

5.314192E-05

2

i 10 100
ELAPSED TIME; LOG (MIN)

GS—1 SAMPLE PLOT

SAMPLE #: 7GHO836

CLIENT: ENSAFE JoB: NASMO94
DATE: 11-28-1984 LOCATION: SWMU7 8T7

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VCLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500

400 -

300 -

200 -

100 A

O “Sainsrbopescimnsgrieof ok

-

50

40 -

30 A

SAMPLER DEPTH: 40 FT.
SADUNDWATER DEPTH: 286.8T.

Hydrostatic sssure

|

20 40 60 80 100
ELAPSED TIME (MIN)

K-vValue (cm/sec, Est)

To: 31 (Min)
Tf: 32 (Min)
K : 1.639897E-05

i e T TT
i 10 100 1000
ELAPSED TIME; LCG {(MIN)

GS—1 SAMPLE PLOT|

SAMPLE #: 7GHOSQ40

CLIENT: JoB:
DATE: 03~-10~1895 LOCATION:

PERFORAMED BY:

SUBSURFACE
TECHNOLOGY




YOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

500

400 -

300 A

200 -

100 -

\.

A i

50

40 T

30 -

20 -

SAMPLER DEPTH: 43 FT.
GROUNDWATER DEPTH: 28.5T.

Hydprostatic Press

ure

S

10 20 30
ELAPSED TIME

40
(MIN)

50

K-value (cm/sec, Est)
To: 1 (Min)
Tf: 2 (Min)

1.588108E~04

T T T revrrr T T LIS Bt Bt e B | T T T 1T Trr

1 10 100
ELAPSED TIME; LOG (MIN)

Gs5—-1 SAMPLE PLOT

SAMPLE #: 7GH2243

CLIENT: ENSAFE JOB: NASMOS4
DATE: 12-10-41994 LOCATION: SWMU7? ST22

PERFORMED BY:

SUBSURKFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’'s)

(FEET OF WATER)

1000

100

75 -

50 o

SAMPLER DEPTH: 43 FT.
GROUNDWATER DEPTH: 28.5T.

Hydrostatic Pressure

W

20 30 40
ELAPSED TIME (MIN)

56

K~value (cm/sec, Est)
To: 3 (Min)

Tf: 4 (Min)

K : 1.258474E-04

10 ' 400
(MIN)

ELAPSED TIME; LOG

GsS—1 SAMPLE PLOT

SAMPLE #: 7GH2343

JOB: MNASMOQ4
L.OCATION: SWMU7 ST23

CLIENT: ENSAFE
DATE: 12-10-1894

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500

400 A

300 -

200 4

100 4

50

40 -

30-1

20 -

SAMPLER DEPTH: 38 FT.
GROUNDWATER DEPTH: 28.8T.

Hydrﬁstatlc Pressure

ELAPSED TIME

(MIN)

100

A

K-value (cm/sec, Est)
To: 7 (Min)
Tf: 8 (Min)

Ko

o i R e s R Tt T T T"T7TTY

2.320022E-05

1 10 100 1000
ELAPSED TIME: LOG (MIN)

GSsS—1 SAMPLE PLOT

SAMPLE #: 7GH103S

CLIENT: ENSAFE JOB: NASMO94
DATE: 12-1-94 LOCATION: SWMU7 ST10

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET OF WATER)

500 -

400 -

300 4

260 4

100 -

50

40 -

30 A

20 -

e R

SAMPLER DEPTH: 43 FT.

GROUNDWATER DEPTH: 28.ET.

Hydrostatip Pressure

i0 4

~310

10

20 30 40
ELAPSED TIME (MIN)

50

K-value (cm/sec, Est)

To: 3 (Min)
Tf: 4 (Min)
K : -1 .515524E~-06

.1

g} TEETTTr T Y L D A N 2 ¥ Tttt

1 30 100
ELAPSED TIME; LOG (MIN)

GS—-—1 SAMPLE PLOT

SAMPLE #: 7GH41143

CLIENT: ENSAFE JO3: NASMO9 4
DATE: 12--02-19684 LOCATION: SWMU7 ST114

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER
(cc*8)

ARGON GAS PRESSURE
(FEET OF WATER)

500

400 <

300 -

200 4

100 ~

K-value (cm/sec, Est)

To: .2 (Min)
TF: .3 (Min)
K : 8.004763E-04

50

30 4

20 -

Hydriostatic Pressure

SAMPLER DEPTH: 38 FT.
BROUNDWATER DEPTH:

10 -

-10 * * v + 4

10 20 30
ELAPSED TIME (MIN)

O 4o

¥ LA S B N i ] U ¥ ¥y rTy ey T L] LN e i )

i 10 100
ELAPBED TIME: LOB (MIN)

GsS—1 SAMPLE PLOT

SAMPLE #: 7GH1339

CLIENT: ENSAFE JOB: NASMO4
DATE: 12-02-1994 LOCATION: SWMU7 BT13

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc's)

(FEET QF WATER)

500

400 -

300 -

200 -

100 4

50

30 4

SAMPLER DEPTH: 42 FT.
GROUNDWATER DEPTH: 26.8T.

Hydrostatic breesure

10 4

L ¥

10

20 30 40
ELAPSED TIME (MIN)

50

K-value (cm/sec. Est)
To: 2 (Min)

Tf: 3 (Min)

K : 7 .936486E~05

GS—-1 SAMPLE

TTTrTerTTY L2 T YTy T ¥ ToreTYr

1 10
ELAPSED TIME:; LOG (MIN)

100

PLOT

N

SAMPLE #: 76H1442

JOB: NASMOS4
LOCATION: SWMU? STi14

CLIENT: ENSAFE
DATE: 12-02--1984

PEAFORMED BY:

SUBSURFACE
TECHNOLQOGY




VOLUME OF WATER

ARGON BGAS PRESSURE

{cc'8)

(FEET OF WATER)

540 ‘
400 -
300 -
200 -

100 -

0

50 -

40 -

30 -

20-&r-~ﬂ“ﬂunn

SAMPLER DEPTH: 42 FT,
CSROUNDWATER DEPTH: 28.8T.

ydrostatic Pressure

o)

0

-10 L] L)
0 ' 10

¥ T T ¥ ~¥ T N )

20 30 40
ELAPSED TIME (MIN)

50

Est)

K—-value (cm/sec,
To: .2 (Min)

T¢f: .3 (Min)

K : 8.005482E-04

L | SN Nae 2 ub 2w o 3 4

L) ¥ T rVrsrs

1 i0
ELAPSED TIME; LOG {(MIN)

¥ T LA SO M I W

100

GS—-1 SAMPLE PLOT

SAMPLE #: 7GH1542
CLIENT: ENSAFE
DATE:  12-03-1884

JOoB: NASMOS4
LOCATION: SWMU7 S8ST18

PERFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(Cc*'s)

(FEET OF WATER)

500

400 -

300 -

200

100 -

S0

RS

40 -

30 -

20 +

Hy

SAMPLER DEFPTH: 368 FT,
GROUNDWATER DEPTH: 28.8T,

B S

frostatic|Pressure

e

L L4 L v LI

20 30

ELAPSED TIME (MIN)

40

50

K-Value (cm/sec, Est)
To: .7 (Min)
Tf: .8 (Min)

—-B8.897895E-05

A SUSSP——
1 10 100
ELARPSED TIME: LOG (MIN)

Gs—1 SAMPLE PRPLOT

oot > St

SAMPLE #: 7GH1636

CLIENT: ENSAFE JOB: MASMOS4

OATE: 12-03~-1984 LOCATION: SWMU7 ST15 !

PEAFORMED BY:

SUBSURFACE
TECHNOLOGY




VOLUME OF WATER

ARGUON GAS PRESSURE

(cer s

(FEET OF WATEHR)

500

400 +

300

200 -

100 -

50

40 -

30 -~

20 -

SAMPLER DEPTH: 44 FT.

GROUNDWATER DEPTH: 28.8T.

HydvI ats ressure

[ FrEvR—
o 4

20 30 40
ELAPSBED TIME {MIN)

50

K-vValue (cm/sec., Est)

To: 7 (Min)
Tf: 8 (Min)
K : 1.812063E-05

% B 3 3 N Seenieutier Tl Mt Aak hies 2 Sv B B 3 T TH= 1T

i 10 100
ELAPSED TIME: LOG (MIN)

GsS—-1 SAMPLE PLOT

SAMPLE #:@ 7GH41741

CLIENT: ENSAFE JOB:  NASMO94
DATE: 42-03-1984 LOCATION: SWMU? ST17

SUBSURFACE
TECHNOILLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(cc’s)

(FEET OF WATER)

580
K~value (cm/sec, Est)
To: 3 (Min)
Tf: 4 (Min)
400 ~ K : 1.300269E-04
300 ~
200 -
350 «
0 1 —'*-v*ﬁ*v—'"w‘r . - L] T T TINN | ] L E | Illw
.1 1 10 100
50 ELAPSED TIME; LOG (MIMN)
SAMPLER DEPTH: 41 FT.
GROUNDWATER DEPTH: 28.85T.
40 -

30 4
20 =
‘ HYarsets thc Pressure
10
0 -

T

i0

T 4 T ] T

20 30
ELAPSED TIME (MIN)

40

50

CS—-1 SAMPLE PLOT

SAMPLE #: 7G6H1841

CLIENT: ENBAFE <JOoB: NASMOO94
DATE: 12-03~1984 LOCATIODMN: SWMUT ST18

PEARFORMED B8Y:

SUBSURFACKE
TECHNOLOGY




VOLUME OF WATER

ARGON GAS PRESSURE

(ce's)

(FEET OF WATER)

500

400 <

300 4

206

100

50

490

30

20

10

K-value (cm/sec, Est)
To: .4 (Min)
Tf: .5 (Min)
“ K : 6.937447E~-04
!
.3
+ / T Tt TTey ¥ (i S S o A 3k 3 RAESREa M | Ty
.1 1 10 100
. - ELAPSED TIME: LCE {MIN)
SAMPLER CEPTH: 42 FT.
GROUNDWATER DEPTH: 29.8T.
!
P
Cs—1 SAMPLE RPLOT
1 Mr‘ostatic Pressure '- : ‘ - - — P N ‘ V .
' SAMPLE #:. 76H1S842
CLIENT: ENSAFE Jos: NASMOB 4
DATE: 12-03-18984 I.OCATION: SWMU7 STi9
t )
; PERFORMED BY:
{ .
S A S S SR SUBSURFACE
0 10 20 30 40 80 o
ELAPSED TIME (MIN) TECHNDOLOGY

&
]




WATEM

or

100 &)

VoL UM

b
k¥

GAR

ARGBON

ESGURE

WATER]

ofF

(FesT

508

AUE =

™ 3

! K-value (cm/sec, Est)
To: 4 (Min)
Tf: 5 (Min)
K : 4.147639E-05

E0 94—
SAMPLER DEPTH: 38 FT.
GROUNDWATER DEPTH: 28.8T.
40 -
30 ~
20 = P‘huﬂwﬂ&ﬁ
Hydrostatiic Pressutre
i0 1
47 1N~Uhﬂﬁﬁﬂmwvu—ﬂwhdv‘— by
}
!
-i% ‘E7 T ¥ ¥ T 14 T 1 T
& 18 29 30 40 50
ELARSED TIME ({MIN?

- | e et S I i )
1 10
FLAPSED TIME; LO&E (MIN]

{ o e €Y oA ey
[ e e I8 L

100

CLIENT: ENSAFRE QB MASMO
DATE: A2 0B~ 18994 LORATICN: SWMLY

L SR W fow ke TZ T b Y TR
- K, B\’!'f ,["J [ b= 'K“'"é - Pl N ¢ Aé‘ ::) \3 -

e

RTRO |

HERFQRMED BY:

v S A O
TR

L. O

T

Cliwjga EB R L

| P—

LT YL RO
R S WIS S B e

i

»

N S

S I




ke

WAT

YOLUME OF

PRESSURE
WATEM)

ARGBON BGAS
(FEET OF

NIV

58 -

49

39

20

10

K-Value (cm/sec, Est)
To: 1 (Min)
Tf: 2 (Min)

K : 1.327727E-04

SAMPLER DEPTH: 36 FT,
SROUNDWATER DEPTH: 28.85T.
. Hydrostatic Pressurs
Pton
T L] ¥ $ £ ¥ L) L)

it 290 30 A5

ELAPSEDR TIME (MIN

\FAPIAT | ZEESt N )

.4 i
L aPSED TIME:

i0
L OG

(Ml

LR Rt I M A A ]

100

= A poA
s WIS L r,)

LY ENT)
RATE:

EMBAFE
1R~-QE-—- 1884

SOE

LOGATION: SWpMl7” 8121

MASHO T2

2 s T

ok b 0%
o b 2} Lf} e S

il el = F 2

A bem A B RS

O3 C

PEREORMED BRY:

A

i il | { A

ad Lol AL

Fainl S e

i..ws D

L AN

[

i




VOLUME OF WATER

PRESSURE

ARGON GAS

(cc's)

(FEET OF WATER)

500

400 A

300 A

200 -

100 -

oo vt o e

K-vValue (cm/sec, Est)

To: 18 (Min)
Tf: 20 (Min)
K : 1.042841E-04

J

60

30 -

SAMPLER DEPTH: 36 FT.

GROUNDWATER DEPTH: 28.8T.

Hydrostatic Priaur‘e

O Pttt antoditn g Amiivionm. ot el

-10

10

20 30
ELAPSED TIME (MIN)

—T

40

50

.4

- .
L hea BN et N Ria ol of b J L A it ok AN I e A s 4 L) L L 3L ax )

i 10 100
ELAPSED TIME: LOG (MIN)

GS—1 SAMPLE PLOT

SAMPLE #: 7GHO236

CLIENT: ENSAFE JOB: NASMOS9 4
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Appendix E
Summary Analytical Tables
L Stratigraphic Testing Borings
o DPT Investigations
. Organics Detected in Groundwater by Well

. Inorganics Detected in Groundwater by Well



Table E-1
VOC Results from Stratigraphic Test Borings
SWMU 7/Apron Area (ug/kg)

Sample 1.D. " TCE Carbon Tet  1,1,1-TCA 1,1-DCA C 1,2-DCE PCE

17@L) 12
41(F) 267
TI(F)
83 (F) 47 337
-137 (C)
-178 (C)
SSL 20 30 900 11000 200 40

SSL Exceedance no no no no no no

-40 (F)

-78 (F)

-80 (F)

-99 (C) 108

-123 (C) 7.3

-160 (C)
SSL 20 30 900 11000 200 40
SSL Exceedance  no no no no no no

-145 (C) 18.3
-184 (©) 3.6]
SSL 20 30 900 11000 200 40

SSL Exceedance

00




Table E-1
VOC Results from Stratigraphic Test Borings
SWMU 7/Apron Area (ug/kg)

denotes estimated concentration. Compound present below quantitation limit.
Transfer from soil-to-groundwater screening level from Risk Based Concentration Table
(December 22, 1997, USEPA Region III RBC Memo).

Sample 1.D. TCE Carbon Tet 1,1,1-TCA 1,1-DCA C 1,2-DCE PCE
25 (L)
-35 (F) 22]
-69 (F) 5.7
-88 (C)
-107 (C) 9.3
-160 (C)
SSL 20 30 900 11000 200 40
SSL Exceedance no no no no no no
Notes:
TCE —  Trichloroethene
Carbon Tet —  Carbon Tetrachloride
1,1,1-TCA — 1,1,1 Trichloroethane
1,1-DCE — 1,1-Dichloroethane
C 1,2-DCE — cis-1,2-Dichloroethene
PCE —  Tetrachlorethene
L — Loess
F —  Fluvial Deposits
C —  Cockfield Formation

W~
2]
o



Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound

MW GM-9 w 50 7.3 TCE
7-1 7SG0110 S 10 ND/Dup ND
7GHO0138 w 38 ND/Dup - 3 Chloroform
7-2 78G0212 S 12 ND
758G0223 S 23 ND/Dup ND
7GHO0236 w 36 ND
7-3 78G0312 S 12 ND
75G0322 S 22 ND
7GHO0334 w 34 ND
7-4 78G0412 S 12 ND
75G0422 S 22 ND
7GH0435 w 35 ND
7-5 78G0512 S 12 ND
75G0522 S 22 ND
7GHO0535 w 35 ND
7-7 7SG0712 S 12 ND
75G0722 S 22 ND
7GHO0736 w 36 ND
7-8 78G0812 S 12 ND
75G0822 S 22 ND
7GHO0836 w 36 ND
7-9 75G0910 S 10 ND
75G0926 S 26 ND
7GH0940 w 40 ND
7-10 78G1006 S 6 ND/Dup - 4 Toluene
7GH1039 w 39 ND/Dup - 70 Acetone
ND/Dup - 1 TCE
7-11 75G1107 S 7 ND/Dup - 31 Acetone
ND/Dup- 2 Toluene
7GH1143 w 43 NONE/Dup - 4 Acetone
7-12 75G1207 S 7 ND/Dup -7 Toluene
7GH1242 w 42 20/Dup - 11 TCE
7-13 75G1307 S 7 ND
7GH1339 w 39 ND/Dup - 22 Acetone



Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound
7-14 78G1407 S 7 ND
7GH1442 W 42 ND
7-15 78G1507 S 7 ND
TGH1542 w 42 5.4 c-1,2-DCE
10 1,1-DCA
8.8 1,1-DCE
6.1 TCE
7-16 78G1607 S 7 ND
7GH1636 w 36 17.4 c-1,2-DCE
11.1 PCE
7-17 7GH1741 w 41 ND
7-18 78G1807 S 7 ND
7GH1841 w 41 ND
7-19 7GH1942 w 42 48.2 1,1-DCA
43.7 1,1-DCE
9 TCE
7-20 7GH2038 w 38 ND
7-21 7GH2136 w 36 200 c-1,2-DCE
320 1,1-DCA
7-22 7GH2243 W 43 5.25/Dup - 4.01 1,1-DCA
4.23/Dup - 3.69 TCE
7-23 7GH2343 w 43 ND

7-24 75002412 S 12 ND
7G002437 w 37 ND/Dup- 4 1,1 DCA
ND/Dup - 1 1,1 DCE
ND/Dup - 1 Methylene Chloride
7-25 75002512 S 12 ND/Dup ND
7G002544 w 44 ND/Dup ND
7-26 75002612 S 12 ND
7G002644 w 44 ND
7-27 758002712 S 12 ND/Dup ND
7G002745 w 45 ND



Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound
7-28 75002812 S 12 ND/Dup ND
7-29 78002912 S 12 ND
7G002936 A 36 12.6/Dup 17 TCE
8/Dup 7 PCE
7-30 75003012 S 12 ND
7G003047 w 47 7.9 TCE
120 PCE
7-31 75003112 S 12 ND
7G003145 w 45 ND
7-32 75003212 S 12 ND
7G003245 W 45 4.9 m,p-Xylenes
8.5 Trichlorofluorom
7-33 78003312 S 12 ND

7G003336 w 36 94

7-34 7G003445 G 45 ND
7-35 7G003549 G 49 79.7 1,1-DCE
9.92 ¢-1,2-DCE
117 TCE
44.2 1,2-DCA
31.9 Bromochloromet
10.3 Carbon Tet.
7-36 7G003658 G 58 6.1/DUP ND Dichlorodifluoromethane
1,2-DCE
ND/DUP - 28
7-37 7G003760 G 60 ND
7-38 7G003849 G 49 ND
7-39 7G003934 G 34 6.5 TCE
7-40 7G004042 G 42 1.7J/Dup 1] 1,1-DCA



Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound

7-41 7G004143 G 43 1.7 1,2-DCE
20 TCE

7-42 7G004240 G 40 15/Dup ND Dichlorofluorom.
6.7/Dup ND Methylene Chloride
2.8/Dup ND Chloroform
6.4/Dup 7.7 Carbon Tet.

7-43 7G004346 G 46 ND

7-44 7G004446 G 46 1.4 TCE

7-45 7G004545 G 45 ND/DUP 61 Acetone

7-46 7G004646 G 46 ND

7-47 7G004746 G 46 5 TCE

7-48 7G004845 G 45 11.2 1,2-DCA

7-49 7G004934 G 34 8.1/Dup 7 TCE

7-50 7G005061 G 61 ND/Dup 16 MEK

7-51 7G005154 G 54 ND

7-52 7G005265 G 52 ND

7-53 007G005364 G 64 ND

7-54 007G005458 G 58 ND

7-55 007G005560 G 60 ND

7-56 007G005650 G 50 ND

7-57 007G005757 G 57 6.0/Dup 5.8 Choloroform
42.6/Dup 56.5 PCE
128/Dup 149 TCE

7-58 007G005872 G 58 7.4 Carbon Tet.
33 Chloroform
16 TCE



Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound
7-59 007G005965 G 65 1.0 Carbon Tet.
1.1 Chloroform
13.8 TCE
47.3 ¢-1,2-DCE
7-60 007G006079 G 79 ND




Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
) Soil
Sample Depth Concentration
Location Sample ID (ft. bls) Compound
7-61 007G006157 57 ND
007G006167 67 ND
007G006176 76  ND

7-62

7-63

7-64

7-65

7-66

007G006264 (LF)

-007G006345 (UF)

007G006358 (MF)

007G006445 (UF)

007G006455 (MF)a

007G006467 (LF)

007G006548 (MF)
007G006567 (LF)

007G006650 (MF)

007G006663 (LF)

45
58

45

55

67

48

67

50

63

62]
179
653
60.2
49.6
29.5
169
7.69
70.2

3.2]
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Acetone
Acrylonitrile
Benzene
Chloromethane
Ethylbenzene
Styrene
Toluene

TCE

Xylenes

cis 1,2-DCE

Benzene
1,1-DCE
Ethylbenzene
Styrene

PCE

Toluene

TCE

Xylenes
cis-1,2,-DCE

Acetone

Chloroform
TCE

Acetone

1,1-DCA
1,1-DCE
TCE

¢ 1,2-DCE

1,1-DCE




DPT Sampling Results for VOCs

Table E-2

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water (ft. bls) (ppb) Compound
7-67 007G006746 (UF) G 46 ND/Dup ND

007G006751 MF) G 51 ND

007G006756 (MF) G 56 ND

007G006760 (LF) G 60 ND

007G006765 (LF) G 65 ND

007G006772 (LF) G 72 538 Acetone
2.1 Chloroform
1.7 TCE

7-68 007G006848(UF) G 48 200 Acetone

1.9 1,1-DCA
3.2 1,1-DCE
2.6 TCE

007G006853 (UF) G 53 50.9) Acetone
2.7 1,1-DCA
5.1 1,1-DCE
3.7 TCE

007G006858 (MF) G 58 1380 Acetone
2.4 1,1-DCA
4.3 1,1-DCE
1.6 TCE

007G006864 (MF) G 64 562 Acetone
17.4 Carbon Tet.
27.7 Chloroform
2.01] 1,1-DCE

007G006869 (MF) G 69 23.2 Carbon Tet.
22.4 Chloroform
2.3] 1,1-DCE
1.217 TCE

007G006873 (LF) G 73 15.2 Carbon Tet.
23.3 Chloroform
8.2 TCE
5.6 cis-1,2-DCE

007G006878 (LF) G 78 6.5 Carbon Tet.
8.1 Chloroform
6.4 TCE
5.12 cis-1,2-DCE

007G006883 (LF) G 83 594 Acetone
1.31] Carbon Tet.
4.1 Chloroform
1.3J TCE

007G006888 (LF) G 88 1.4] Carbon Tet.
39]) Chloroform




Table E-2
DPT Sampling Results for VOCs

SWMU 7/Apron Area
Soil
Sample or Depth Concentration
Location Sample ID Water  (ft. bls) (ppb) Compound
7-69 007G006960 (MF) G 60 5.1/Dup 4.81J Benzene
199/Dup 185 Carbon Tet.
180/Dup 170 Chloroform
36.5/Dup 34.2 1,1-DCA
183/Dup 163 1,1-DCE

1160/Dup 1310 TCE
29.2/Dup 27.2 cis-1,2-DCE

007G006990 (LF) G 90 1.6J TCE
7-70 007G007046 (UF) G 46 1.9] Chloroform
3.21) 1,1-DCA
10.7 1,1-DCE
16.9 TCE
007G007068 (MF) G 68 47.4 Chloroform
4.31] 1,1-DCE
190 TCE
007G007088 (LF) G 88 351 _ Carbon Tet.
11.3 Chloroform
1.0J 1,1-DCE
38.9 TCE
7-71 007G007146 (UF) G 46 1020 Acetone
1.7 1,1-DCA
007G007168 (MF) G 68 121 Carbon Tet.
60.8 Chloroform
2.7 1,1-DCE
422 TCE
007G007188 (LF) G 88 34.3 Carbon Tet.
15.9 Chloroform
2.6 1,1-DCE
14 TCE
7-72 007G007246 (UF) G 46 4.1 1,1-DCA
8.7 1,1-DCE
16.1 TCE
007G007268 (MF) G 68 10.3 Carbon Tet.
30.6 Chloroform
1.6] 1,1-DCE
122 TCE
007G007290 (LF) G 90 197 Acetone
28.5 Carbon Tet.
21.1 Chloroform
2.11 1,1-DCE
8.7 TCE
7-73 007G007368 (MF) G 68 164 Acetone
2.17 Chloroform
15.3 TCE



Table E-2
DPT Sampling Results for VOCs
SWMU 7/Apron Area

Soil
Sample or Depth Concentration
Location Sample ID Water (ft. bls) (ppb) Compound
007G007390 (LF) G 90 447 Acetone
7-74 007G007468 (MF) G 68 437 Chloroform
1473 1,1-DCE
47.4 TCE
007G007491 (LF) G 91 331J Acetone
1.27J TCE
7-75 007G007559 (UF) G 59 1.4 Benzene
1.4] Toluene
7-76 007G007660 (UF) G 60 ND
007G007680 (LF) G 80 9.8 TCE
7-77 007G007768 (LF)a G 68 4.3] Chloroform
9.7J PCE
22 TCE
7-78 007G007868 (LF) G 68 11.5 Chloroform
237 TCE
7-79 007G007967 (MF) G 67 7.2 Chloroform
351 1,1-DCA
10.2 1,1-DCE
61.2 TCE
7-80 007G008066 (MF) G 66 337 Chloroform
14.2 1,1-DCE
26.2 TCE
007G008087 (LF) G 87 ND
Notes:
a —  Water sample very turbid and air bubbles reported in VOA vials.
J —  Compound was detected below the method reporting limit; value estimated.
ND —  Non detect
ppb —  parts per billion

Sample locations are shown on the figures presented in Sections 3 and 4 and Appendix A.



Table E-3
SWMU 7/Apron Area
Organics Detected in Groundwater by Wel (ug/L)

Well ID Constituent RBC* MCL" Initial° Intermediate’ Event 1° Event2’ Event 3¢

1,1-Dichloroethane 810 DNE 46 79
1,1-Dichloroethene 0.044 7 17 4]
1,2-Dichloroethane 0.12 5 3] 4]
1,2-Dichloroethene (total) 55 70 19 34
007GOILS  1,2-Dichloropropane 0.16 5 117 27
2-Hexanone DNE DNE 2517 10 U

Benzene 0.36 S 713
Tetrachloroethene

1,1-Dichloroethane 810 DNE 18 26 75 45 30

1,1-Dichloroethene 0.044 7 37 4] 19 91] 6]
007GO1UF 1,2-D?chloroethene (total) 55 70 57 6] 14 10 6]

1,2-Dichloropropane 0.16 5 10U 10 U 2] 2] 10U

Tetrachloroethene . 5 8] 9] 6] 87

1,2-Dichloroethane 0.12 5 10 U 10 U 10 U 13 10U
2-Butanone (MEK) 1,900 DNE 10 UJ 10 U 10 U 20 7 10U
Acetone 3,700 DNE 78 10 U 10 U 10 UJ 10 U
007GO3LF  Carbon tetrachloride 0.16 5 12 16 19 2017 19
Chloroform 0.15 100 81 87 10 11 10
Tetrachloroethene 1.1 5 117 2] 217 4] 37
Trichloroethene 5 63 73 98 97 78

Acet 3,700  DNE 2 U 29 U 10U
007G03UC e

12



Table E-3
SWMU 7/Apron Area
Organics Detected in Groundwater by Well (..g/L)

Well ID Constituent RBC® MCL" Initial’ Intermediate’ Event1° Event2' Event 3¢
1,1-Dichloroethene 0.044 7 10 U 50 U 2] 10 U 2]
1,2-Dichloroethene (total) 55 70 10U 50 U 27)- 10 UJ 2]
Acetone 3,700 DNE 83 50 U 95 J 10 UJ 10 U
00TGOALF Carbon tetrachloride 0.16 5 10U 917 10U 13 J 917
Chloroform 0.15 100 10U 50 U 10 U 317 21

Methylene chloride 4.1 5 10U 50 U 117 10U 10 U
U 26 ] 61 617 31

Tetrachloroethene . 5 10

Acetone 3,700 DNE 30 18 J 240 10 UJ 10 U
007GO4UF  Methylene chloride 4.1 5 10U 10U 217 10U 10 U
Trichloroethene 5 37 17 20 U 10 U 10 U

Acetone DNE 20 - 10U 10U NS NS
Ethylbenzene 700 10 U 17 10 U NS NS

007GOSLS

2-Butanone (MEK) 1,900 10 U 10 U 1] 10 UJ 10 U
007GOSUF

Acetone 3,700 DNE 11 10U 10 U NS
Phenol

007GO6LS

13



Table E-3
SWMU 7/Apron Area
Organics Detected in Groundwater by Well (:.g/L)

Well ID Constituent RBC® MCL® Initial°  Intermediate’ Event 1° Event2’ Event 3%
Acetone 3,700 DNE 10U 25 1] 10U 10 U 100U
007GO7UF  Vinyl chloride 0.019 2 2] 217 10U 10 U 10U
BEHP 4.8 DNE 1] NS NS NS NS

1,1-Dichloroethane 810 DNE 117 10 U U 10U
1,2-Dichloroethane 0.12 5 117 10 U U 10U
1,2-Dichloroethene (total) 55 70 11 10 U U U

Acetone 3,700 DNE 18 10 UJ U §)

007GO8UC  Benzene 0.36 5 17 10 U U U
Bromomethane 8.7 DNE 17 10 U U ‘U

Chloroform 0.15 100 217 10 U U 0]

u U 8]

Tetrachloroethene . 5 517 10

1,1-Dichloroethane 810 DNE 10 U 10 U 2] 10 U 217
1,1-Dichloroethene 0.044 7 10 U 10 U 17 10 U 40
1,2-Dichloroethane 0.12 5 10U 2] 10U 10 U 10 U
1,2-Dichloroethene (total) 55 70 10U 10 34 16 10 U

007GO9LF  Benzene 0.36 5 10U 10 U 2] 10U 10 U
Chloroform 0.15 100 10U 213 117 10U 10 U
Tetrachloroethene 1.1 5 10U 6J 15 12 33
‘Trichloroethene 1.6 5 10 U 47 4] 4] 8]
Xylene (Total) U

1,1-Dichloroethene 0.044 7 10U 117 10 U NS NS
2-Butanone (MEK) 1,900 DNE 10 U 10U 19 NS NS
0GMGO9MF" Benzene 0.36 5 117 10 U 10 U NS NS
Toluene 750 1,000 17 10 U 10 U NS NS
Trichloroethene 1.6 5 4 ] 711 4 ] NS NS

14



Table E-3
SWMU 7/Apron Area
Organics Detected in Groundwater by Well («g/L)

Well ID Constituent RBC* MCL? Initial’  Intermediate’ Event1®* Event2' Event 3¢

1,2-Dichloroethene (total) 55 70 NS 3] 10U
Carbon tetrachloride 0.16 5 NS 617 10U
. Chloroform 0.15 100 - NS 11
007G11LF
TPH - DRO DNE NS 150

Tetrachloroethene . 5 NS 120

1,1-Dichloroethane 810 DNE NS NS NS 48 ] 43 ]
1,1-Dichloroethene 0.044 7 NS NS NS 280 290
1,2-Dichloroethene (total) 55 70 NS NS NS 20 ¥ 22]
Benzene 0.36 5 - NS NS NS 717 67
007G15UF'  Carbon tetrachloride 0.16 5 NS NS NS 20 ] 193]
Chloroform 0.15 100 NS NS NS 70
TPH - DRO 100 DNE NS NS NS 160
Trichloroethene . 5 NS NS NS 840

BEH

DNE NS NS NS 73 10 U

15



Well ID

Table E-3
SWMU 7/Apron Area
Organics Detected in Groundwater by Well (ug/L)

Constituent RBC® MCL? Initial° Intermediate’ Event1° Event2' Event 3®

I

Tap water RBC from the 1997 Risk-Based Concentration Table (December 22, USEPA Region III RBC Memo).

MCL from USEPA National Primary Drinking Water Standards (October 1996, USEPA Office of Water, Drinking Water
Regulations and Health Advisories).

Initial sampling event in March 1995, following monitoring well installation. All samples were submitted for FSA. Section 2
describes the parameters analyzed in FSA.

Intermediate sampling event in May 1995, for SWMU 7 to confirm VOC contamination. Samples were submitted for VOC
analysis only.

First of three scheduled long-term monitoring events for Assembly A monitoring wells conducted in November/December
1995. Samples collected from loess wells were submitted for FSA. Samples from fluvial deposits and Cockfield Formation
wells were submitted for VOC analysis only. (Wells 007GO1LS, 007GO3LS, 007G04UC, 007GO7LF, 007GO8LS, and
007GO9UF were not sampled due to field oversight.)

Second of three scheduled long-term monitoring events for Assembly A monitoring wells conducted in April 1996. Only
fluvial deposits wells were sampled; samples were submitted for VOC analysis only. Ten newly installed (3/96) fluvial
deposits wells were also sampled; samples were analyzed for FSA. (Well 0GMGOIMF was not sampled during this event
due to sampling equipment malfunction.)

Third of three scheduled long-term monitoring events for Assembly A monitoring wells conducted in August 1996. Only
fluvial deposits and Cockfield wells were sampled.

Existing well installed by Geraghty-Miller during a CS/VP in 1985.

Monitoring well was installed in March 1996 and was initially sampled during the second scheduled monitoring event for
Assembly A wells in April 1996.. Samples were submitted for FSA.

Does not exist. .

Sample not submitted for analysis of this constituent this sampling event.

Constituent analyzed but not detected.

Compound was detected below the method reporting limit; value estimated.

Value obtained during a secondary dilution.

Undetected and estimated. The parameter was analyzed but not detected above the listed estimated quantitation limit; the
quantitation limit is estimated because one or more laboratory quality control parameters were outside control limits.

“LS” indicates well is screened in loess.

"MF" indicates well is screened in middle portion of fluvial deposits.

“LF" indicates well is screened in lower portion of fluvial deposits.

“UF" indicates well is screened in upper portion of fluvial deposits.

“UC" indicates well is screened in the upper portion of the Cockfield Formation.

Monitoring well 007GOSLS was sampled during the Initial Event and the Intermediate Event, and newly installed well 007G12LF was sampled
during Event 2 and Event 3; however, no organic compounds were detected.

16



Table E-4
SWMU 7/Apron Area
Inorganics Detected in Groundwater by Well (ug/L)

MIE" m CU]]SIJ'I]IEDt BBCB BICI b Rcc Ini.“ald M 1¢ EJ(E]UI 2{

Barium 2,600 2,000 442 90.4 1
Chromium 180 100 239 10.4
Cobalt 2,200 DNE 17.8 5517

007GO1LS Copper 1,500 1,300 38.8 7417
Lead DNE 15 6.5
Vanadium 260 DNE 11713
Zinc 11,000 DNE

Barium 2,000 54.4 ] NS
Lead 15 . 3.9 NS
007GO1UF Nickel 100 . 19.7 1 NS
Vanadium DNE . 7113 NS

007GO3LF ’
2,200 DNE

NS NS

2,600 2,000 287.8 69 J NS NS

007G0O3UC
Lead DNE 15 3.1 2.1 17 NS NS

Barium 2,600 2,000 287.8 89.6 ] NS NS
Cadmium 18 5 ND 4.6 ) NS NS
Chromium 180 100 36.6 73.8 NS NS
Cobalt 2,200 DNE 14.5 531 NS NS
007G04UC Copper 1,500 1,300 ND 8.6 1] NS NS
Lead DNE 15 3.1 6.8 NS NS
Mercury 11 2 ND 0.26 NS NS
Nickel 730 100 41.6 59.3 NS NS
Vanadium 260 DNE 11.7 7771 NS NS
17



Table E-4

SWMU 7/Apron Area
Inorganics Detected in Groundwater by Well (ug/L)
Rnca MCLb Bcc Initja]d Elﬂnt ]e EIXEDI 2!

2,600 2,000 232 76.7 ] NS
Mercury 11 2

007GOSLF

Barium 2,600 2,000 287.8 74.8 ¥ NS NS

007G0SUC
NS NS

Barium 2,600 2,000 232 122 ) NS
007GO6LF Cobalt 2,200 DNE 16.2 6.6 ) NS
Lead

Barium 2,600 2,000 87.8 286 NS NS
hromi 18 1 36.6 5517 S NS
007GOSUC Chromium 0 00 5 N
Copper 1,500 1,300 ND 6.7 171 NS NS
Lead DNE 15 3.1 227 NS NS

18



Table E-4

SWMU 7/Apron Area
Inorganics Detected in Groundwater by Well (ug/L)
_WellID _______ Constituent RBC® _MCL® _____ RC.______ Initial' Event1° _Event 21

Barium 2,600 2,000 232 160 J NS NS
Chromium 180 100 39.8 6.9 1] NS NS
007GO7LF Cobalt 2,200 DNE 16.2 184 J NS NS
Copper 1,500 1,300 5.6 5317 NS NS
Mercury 11 2 0.25 NS NS

007GO7UC Barium 287.8 294 NS NS

Barium 2,600 2,000 232 80.5 ) NS NS

Cobalt 2,200 DNE 16.2 6.17 NS NS
007GOSLF
Copper 1,500 1,300 . 51 NS NS

Zinc DNE 65 NS NS

Barium 2,600 2,000 287.8 NS NS
007G0SUC Copper 1,500 1,300 NS NS

007GOSLF
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Table E-4

SWMU 7/Apron Area
Inorganics Detected in Groundwater by Well (.g/L)
WellID ________Consfituent RBC® MCI® __ RC:  Initial'  Event1° __ FEvent2'
Arsenic 0.045 50 ND 241 NS NS
Barium 2,600 2,000 287.8 127 J NS NS
Lead DNE 15 3.1 4 NS NS
007G09UC Mercury 11 2 ND 022 ] NS NS
Nickel 730 100 41.6 18.6 J NS NS
Silver 180 DNE ND 54517 NS NS

0GMGOIMF*®

007G11LF®

007G13LF"

Barium
Chromium

Arsenic
Barium
Chromium
Lead
Vanadium

2,600
180

0.045
2,600
180
DNE
260

2,000
15

50
2,000
100
15
DNE

3.5
232
39.8
6.6
17.4

NS
NS
NS
NS
NS

NS

NS
NS
NS
NS
NS

NS

204

10.5
103 J
22.2
3]
113 1]

Arsenic 0.045 50 3.5 NS NS 791
Barium 2,600 2,000 232 NS NS 1717
Chromium 180 100 39.8 NS NS 59.6
Cobalt 2,200 DNE 16.2 NS NS 162 J
007G15LF" Lead DNE 15 6.6 NS NS 29.2
Mercury 11 2 0.25 NS NS 0.32
Nickel 730 100 33.4 NS NS 3371
Tin 22,000 DNE ND NS NS 59
Vanadium 260 DNE 17.4 NS NS 52.6
Zinc 11,000 DNE 39.8 NS NS 237
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Table E-4

SWMU 7/Apron Area
Inorganics Detected in Groundwater by Well (::g/L)
a b C ORT | r

Barium 2,600 2,000 232 NS NS 82.11]
007G16LF" Cadmium 18 5 3. NS NS 381

007G1SLE" Barium 2,600 2,000 232 NS NS 99.7 1
Chromium 180 100 39.8 NS NS 8.6 ]

Notes:

a — Tap water RBC from the Risk-Based Concentration Table (December 22, 1997, USEPA Region III RBC Memo).

b — MCL from USEPA National Primary Drinking Water Standards (October 1996, USEPA Office of Water, Drinking Water
Regulations and Health Advisories).

c - Background RC. The RC is 2X the mean concentration of a constituent detected in samples collected from background
monitoring wells that are screened in loess, fluvial deposits, and Cockfield formation. "ND” indicates the constituent was
not detected in background wells.

d - Initial sampling event in March 1995, following monitoring well installation. All samples were submitted to the laboratory
for FSA. Section 2 describes the parameters analyzed in FSA. (Monitoring well 007GO3UF was not analyzed for metals.)

e — First of three scheduled long-term monitoring events for Assembly A monitoring wells conducted in

November/December 1995. Samples collected from loess wells were submitted for FSA. Samples from fluvial deposits and
Cockfield Formation wells were submitted for VOC analysis only. (Wells 007GO1LS, 007GO3LS, 007G04UC, 007GO7LF,
007GO8LS, and 007GO9UF were not sampled due to field oversight.)

f - Second of three scheduled long-term monitoring events for Assembly A monitoring wells conducted in April 1996. Samples
from ten newly installed (3/96) fluvial deposits wells were submitted for FSA; existing fluvial deposits wells were sampled
and submitted for VOC analysis only. (Well 0GMGO9MF was not sampled during this event due to sampling equipment
malfunction.)

g - Well installed by Geraghty-Miller during a CS/VP in 1985.

h — Monitoring well was installed in March 1996 and was initially sampled during the second scheduled monitoring event for
Assembly A wells in April 1996. Samples were submitted for FSA.

NS - Sample not submitted for analysis of this constituent this sampling event.

DNE - Does not exist.

U - Constituent analyzed but not detected.

J - Compound was detected below the method reporting limit; value estimated.

uJ — Undetected and estimated. The parameter was analyzed but not detected above the listed estimated quantitation limit; the
quantitation limit is estimated because one or more laboratory quality control parameters were outside control limits.

LS - “LS" indicates well is screened in loess.

MF — “MF" indicates well is screened in middle portion of fluvial deposits.

LF — “LF” indicates well is screened in lower portion of fluvial deposits.

UF — “UF” indicates well is screened in upper portion of fluvial deposits.

uc — “UC" indicates well is screened in the upper portion of the Cockfield Formation.
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F.0 FATE AND TRANSPORT OF AOC A CONTAMINANTS

This section provides guidance for evaluating the transport, transformation, and fate of
contaminants that have been identified in the Area of Concern (AOC) A — Northside Fluvial
Deposits Groundwater at NSA Mid-South. Specifically, fate and transport assessment seeks ‘to
evaluate a constituent’s ability to become mobile or change in the environment. To accomplish
this, the chemical and physical properties that goverh the interaction of a contaminant within
environmental media must be understood. Characteristics of the site, e.g., topography, geology,
and hydrogeology, and characteristics of site soil, sediment, and water, as well as the
contaminant’s chemical and physical properties, play roles in evaluating the processes of fate and
transport. To streamline the fate and transport discussion, this section focuses on providing an
understanding of the properties affecting fate and transport. Following this section, those

properties will be applied to environmental media and contaminants at the SWMU 7/Apron Area.

Evaluation of the SWMU 7/Apron Area with regard to the above characteristics has identified

three potential routes of contaminant migration:

) Air emissions resulting from VOCs released from surface soil.
. Contaminants leaching from soil to groundwater.
. Contaminants migrating by groundwater flow.

No sediment samples were taken during the RFI; therefore, the soil-to-sediment migration pathway
is not discussed. Also, the absence of significant bodies of water greatly reduces the potential for

migration of constituents from groundwater to surface water bodies.

F.1  Properties Affecting Fate and Transport
The persistence, transport, and fate of chemicals in the environment depend on individual chemical

and physical properties, as well as properties of the media in which the chemicals reside. These
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properties are briefly discussed in the following paragraphs, along with a description of the
significance of each property to volatilization, sorption, diffusion, dispersion, biodegradation, and

other attenuation processes.

F.1.1 Chemical and Physical Properties

Chemical and physical properties relevant to evaluation of transport and fate of organic
contaminants are water solubility, vapor pressure, Henry’s law constant, specific gravity, organic
carbon partition coefficient, distribution coefficient, and half life. Water solubility and adsorption
coefficients are properties of interest for inorganic contaminants. After the properties are
introduced, impact on each of the relevant classes of compounds is discussed. Table F-1 provides

an overview of chemical property behavior based on these properties.

Water Solubility

The solubility of a chemical in water is the maximum amount of the chemical that will dissolve
in pure water at a specified temperature. Chemicals with high solubility are relatively mobile in
water and are likely to leach from wastes and soils. These chemicals tend to have low
volatilization potential, but do tend to be biodegradable. Conversely, chemicals with low
solubility tend to adsorb onto soils and sediments and are not readily biodegraded. They also have

a greater tendency to volatilize.

Vapor Pressure

Vapor pressure is a measure of the tendency of a substance to pass from a solid or a liquid to a
vapor state. It is measured as the pressure of the gas in equilibrium with the liquid or solid at a
given temperature. From dry soils, the vapor pressure determines the volatilization of a given
chemical to the atmosphere. From surface waters and moist soils, volatilization depends on vapor
pressure and the Henry’s law constant (discussed below). A chemical with a vapor pressure

less than 10 millimeters of mercury (mm Hg) tends to associate with particulate matter;

EF-2



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

a chemical with a higher vapor pressure tends to associate with the vapor phase. Highly
water- soluble compounds generally show little volatilization from water or moist soils unless they

also have a high vapor pressure.

Table F-1
Chemical and Physical Properties
A chemical with a higher A chemical with a lower
Chemical Property Critical Value® value may . . . value may . . .

Density® water: 1.0 g/cm® sink in water or fall in the float on water or rise in the
air: 1.20 kg/m’ atmosphere. atmosphere.

Henry’s Law Constant  10” to 10” volatilize easily from water.  not volatilize easily from
atm-m’/mole water.

Organic Carbon 10 to 10,000 be more apt to remain in be more mobile and diffuse
Partition Coefficient Kg oo/ Logier soil. easily in water.
Notes:

a

Critical values are based on literature review and professional judgement.
b

—  Approximate density of air at standard temperature and pressure (STP).

Henry’s Law Constant

The Henry’s law constant describes a linear relation between vapor pressure and water solubility,
providing a measure of a chemical’s ability to move from water or moist soils to air. Compounds
with Henry’s law constants greater than 10 atmospheres-cubic meter per mole (atm-m’/mole)
can be expected to readily volatilize from water. Compounds with values ranging from 103
to 10° atm-m’/mole exhibit moderate volatilization. ~Compounds with values less than

10 atm-m*/mole show limited ability to volatilize from water or moist soils.

F-3



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

Specific Gravity

The specific gravity (SG) of a substance is the ratio of the weight of a given volume of that
substance to the weight of the same volume of water. The water weight is usually measured at
4°C; the other substance is often measured at some other temperature, typically 20°C. If the
SG of a substance is less than 1.0, that substance will float on water; if the SG is greater than 1.0,
the substance will sink in water. The SG can sometimes be used to predict the vertical distribution

of the immiscible or insoluble portion of a chemical within an aquifer or other body of water.

Organic Carbon Partition Coefficient

The organic carbon partition coefficient (K ) is a measure of the degree to which an organic
substance will preferentially dissolve in water or in an organic solvent. Chemicals moving through
the subsurface will alternately adsorb or desorb from available organic matter in the soil matrix.
The higher the K, values, the greater the tendency of a chemical to be attracted to the organic

fraction (f;,) of the soil and lower its mobility in the subsurface environment.

Distribution Coefficient

The distribution coefficient (K,), a valid representation of the partitioning between liquid and
solids, or the ratio of the mass of contaminant in soil to the mass of contaminant dissolved in the
groundwater, is used to model contaminant movement through the subsurface. The larger the
K, value, the greater the sorption to the solid phase. The simplest method for acquiring a K, value
for a specific contaminant is to obtain it from a K value listed in literature sources. K is
analogous to K, except that the adsorbing material is considered to be the organic carbon (oc) in
the soil as opposed to the entire soil matrix. By normalizing K, on the basis of the organic carbon
content of a particular soil, a great deal of the variation observed among K, values over different
soils can be eliminated. Thus, K, can be estimated from the K of the chemical and the f in the

soil, e.g., K, =K, x f,.



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

Half-Life
A half life is the time required for the concentration of a substance to decrease from its initial level
to one-half that value. The apparent decrease may be caused by various processes, including

biodegradation, reactions with other substances, or mass removal from the media in question.

Contaminant Classes

VOCs can be expected to be mobile in the environment based on their physical and chemical
properties. They have the potential to volatilize to the atmosphere, leach to groundwater or adsorb
to sediment and be transported by erosional processes to surface water, and to flow with
groundwater. Relative to other categories of compounds, VOCs have low molecular weight and
high water solubility, vapor pressure, and Henry’s law constant, along with a corresponding low
K,.. These properties all enhance the potential for degradability of VOCs. Relative to chemicals
in other categories, many VOCs tend to have relatively short half-lives in groundwater and surface
water. VOCs have a limited tendency to adsorb to solids and can be expected to be moderately
to highly mobile in the environment. VOCs can migrate via diffusion through soil-air pore spaces

to the ground surface, where they can be transported by wind, especially in near-surface soils.

SVOCs generally have higher molecular weights, and lower solubilities, vapor pressures, and
Henry’s law constants than VOCs. Because of higher K ., SVOCs tend to sorb to solids and are
relatively immobile in the environment. Transport is more likely to occur in the solid rather than
in the dissolved phase. These characteristics lead to a likelihood of greater persistence but lower

mobility of SVOCs than VOCs in the environment.

Pesticides/PCBs have moderate molecular weights; generally high densities, high K _ values, and
generally low solubilities, vapor pressures, and Henry’s law constants. Typical fate and transport
characterstics include a tendency to sorb to soil particles. They are hydrophobic (avoid water),

immobile in the environment, and tend to degrade relatively slowly. Overall, pesticides/PCBs are
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anticipated to be immobile and persistent in the environment, not readily diffusing into

groundwater.

Herbicides can leach from soil particles to groundwater and tend to be mobile in both soil and
groundwater. They tend to degrade relatively slowly. The chemical property with the greatest
influence on the fate and transport of herbicides is solubility. Herbicides have low Henry’s law
constants and vapor pressures, and moderate molecular weights, K . values, and solubilities.
Overall, herbicides are expected to be moderately mobile in groundwater, with some retention in

soil.

Inorganic chemicals do not degrade in the environment, but they may change chemical form or
speciation. They are generally considered to be indefinitely persistent. Inorganic metals may
interact with soil or other solids by ion exchange, adsorption, precipitation, or complexation and
can act as catalysts in biodegradation. These processes are affected by pH, composition of
leachate or groundwater oxidation-reduction condition, and the type and amount of organic matter,
minerals, clay, and hydrous oxides present. In general, the solubility of metals in potable
groundwater is low, resulting in limited mobility in the environment. However, groundwater
containing elevated levels of chloride, bicarbonate, sulfate, or phosphate can enhance the solubility

and mobility of metal compounds by the formation of aqueous complexes.

F.1.2 Media Properties
The properties of environmental media used to evaluate fate and transport are total organic carbon,
cation exchange capacity, redox conditions, and pH. The following sections briefly discuss these

properties.
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Total Organic Carbon

The abiotic process of sorption (accumulation of the contaminant at the surface of a solid) will
slow down the contaminant’s movement as it accumulates on the subsurface medium. As the
organic carbon content of the subsurface material increases, the total capacity of the soil to sorb
the contaminant increases. In fate and transport calculations, the organic carbon content of a soil

is typically expressed as the fraction of organic carbon, and is abbreviated as f,_.

Cation Exchange Capacity

Cation exchange capacity (CEC) reflects the soil’s capacity to adsorb ions by neutralizing an ionic
deficiency on its surface. Certain compounds can either gain or lose a proton as a function of pH,
and thus go from a neutral form to an ionic form. For organic compounds, this ionization greatly
increases the solubility of the chemical in the groundwater. The gain of a proton will result in the
formation of a positive ion. In this case, the ionic compound may associate to a greater degree
with the CEC of the clay minerals. The overall impact on sorption (mobility) will depend on the

relative sorption of the neutral and ionic forms of the compound.

Redox Conditions

Oxidation and reduction (redox) refer to the transfer of electrons and species change of ions or
compounds. Redox is the process of oxidation (the loss of electrons) and reduction (the gain of
electrons). As an example, consider iron in groundwater. Groundwater, which reaches the
surface in a highly reduced state, is exposed to the atmosphere (oxygen), resulting in oxidation of
the iron. The oxidation of the iron is a reverse process and causes the iron to go from its soluble

form to its insoluble complex.

pH
pH is a logarithmic measure of hydrogen ions in soil or water, indicating the medium’s acidity or

basicity. Chemicals react significantly different under changing pHs. Low pH conditions tend
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to mobilize chemicals, especially inorganics, while high pH conditions may lead to the formation

of immobile metal hydroxides.

Hydrogeology
The physical properties of soil and aquifers (mineralogical composition, particle size distribution,
etc.), dictate how a contaminant is transported in the subsurface. Some of the mechanisms are

porosity, hydraulic gradient, hydraulic conductivity, unsaturated flow, and saturated flow.

Porosity: This term is defined as the ratio of openings (voids) to the total volume of a soil or
rock, and is usually expressed as a percent. Typically, fine-grained materials tend to be better
sorted and, thus, tend to have the largest porosities. Porosity indicates the maximum amount of

water that a rock or soil can contain when it is saturated.

Hydraulic Gradient: The direction of the groundwater table’s slope, or potentiometric surface,
indicates the direction of groundwater movement. All other factors being constant, the rate of
groundwater movement depends on the hydraulic gradient. The hydraulic gradient is the change
in head per unit distance in a given direction. The hydraulic gradient is important in transport of
contaminants because it may give an indication as to the velocity and direction at which a

contaminant may migrate in groundwater.

Hydraulic Conductivity: The factors controlling groundwater movement are largely dictated by
hydraulic conductivity. The hydraulic conductivity depends on the size and arrangement of pores
and on the dynamic characteristics of groundwater such as viscosity and density. Hydraulic
conductivity refers to the water-transmitting characteristics of a soil or aquifer, and varies in
different types of material. If the hydraulic conductivity is essentially the same in any area of soil,
it is said to be homogeneous; otherwise, it is heterogeneous. Hydraulic conductivity tends to be

greater in sand and less in material containing clay.
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Unsaturated Flow: Most aquifer recharge occurs during the percolation of water across the
unsaturated zone. The movement of water in the unsaturated zone is controlled by both
gravitational and capillary forces. Capillarity results from two forces: the mutual attraction
(cohesion) between water molecules and the molecular attraction (adhesion) between water and
different solid materials. As a consequence of these two forces, water is pulled upward into a
capillary fringe above the water table. Flow in the unsaturated zone is important because
contaminants released at the surface which percolate through the unsaturated zone may remain in
the unsaturated zone because of capillarity, or may arrive in the unsaturated zone by a fluctuating

water table.

Saturated Flow: In the saturated zone, all interconnected openings are full of water, and the
groundwater moves through these openings in the direction controlled by the hydraulic gradient.
Movement in this zone may be either laminar or turbulent. Inlaminar flow, water particles move
in an orderly manner along streamlines. In turbulent flow, water particles move in a disordered,
highly irregular manner, which results in a complex mixing of the particles. Dispersion is an
important transport process of contaminants in the saturated zone. Dispersion is the process by
which solutes are mixed with uncontaminated water, diluted, and transported based on the
heterogeneity of the aquifer. Also, diffusion is the process by which solutes are transported from
a region of high concentration to a region of low concentration. In very fine sediments, diffusive
transport may be the dominant process. The diffusion process is independent of groundwater
flow. Advective flow is the process by which dissolved substances migrate with flowing

groundwater. This is the dominant transport process for contaminant movement in groundwater.
F.2 Fate and Transport Approach for the SWMU 7/Apron Area

The fate and transport discussion for the SWMU 7/Apron Area begins by describing site

characteristics that have the potential to promote or inhibit migration of contaminants. As
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presented earlier, four potential routes of migration may exist. The SWMU 7/Apron Area will

be evaluated relative to site conditions that affect these migration pathways.

Evaluation of an individual contaminant’s ability to migrate is based on four cross-media
transfer mechanisms: soil to groundwater, groundwater to surface water, surface soil to sediment
(erosion of surface soil), and surface soil to air. As mentioned earlier, for the
SWMU 7/Apron Area, only soil to groundwater and soil to air are discussed, and although not a
cross-media transport process, the contaminant migration by groundwater flow is discussed. The
chemical and physical properties of the contaminant will be evaluated, where necessary, in support
of each transfer mechanism. Table F-2 presents the chemical and physical properties used to
evaluate fate and transport for all contaminants detected at the SWMU 7/Apron Area, while

Table F-3 presents the locations (soil and/or groundwater) of these contaminants.

The following describes the methods used to evaluate the potential migration of contaminants

identified at the SWMU 7/Apron Area.

F.2.1 Soil-to-Groundwater Cross-Media Transport
To evaluate the potential for contaminant soil-to-groundwater migration, a phased screening
approach was used to focus on chemicals with the greatest potential for impacting the

water-bearing zones. The screening process may be summarized as follows:

. Qualitative — Soil and groundwater analytical data were compared to determine which

chemicals were present in both media.

The number and placement of monitoring wells or DPT groundwater samples were considered
adequate to detect the presence of groundwater contamination. As a result, the qualitative

comparison was used to identify those chemicals with reported concentrations in both media.
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Table F-2
Fate and Transport Properties for
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Vapor Henry’s SSL SSL
Mw* Density* Pressure™® Solubility™>® Law Constant®* Koc™® soil to gw* soil to air
Parameter Group (g/mole) (g/cm®) (mm Hg) (mg/L) (atm-m’*/mole) (kg/L) (ug/kg) (1g/kg)

3.70e-01 800 62000000

Anthracene SvocC 178.24 1.30e+00 2.00e-04 4.50e-02 6.50e-05 1.86e+04 590000 6800

Benzene voC 78.11 8.70e-01 9.50e+01 1.80e+03 5.40e-03 5.00e+01 2 500

1.77e+06 400 11000

3.90e-03

SvoC

Benzo(g,h,i)perylene svocC 276.34 NDA 1.00e-10 2.60e-04 1.40e-07 7.76e+06 NDA NDA

Bromomethane vocC 94.95 1.70e+00 1.60e+03 1.30e+04 2.00e-01 8.32e+01 NDA 2000

NDA NDA 30 11000

SvoC

Carbon Tetrachloride vocC 153.84 1.59¢+00 1.14e+02 8.05e+02 3.04e-02 1.10e+02 3 200

Chloromethane vocC 50.49 9.20e-01 3.80e+03 7.30e+03 8.82e-03 2.51e+01 NDA 63
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Table F-2
Fate and Transport Properties for
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Vapor Henry’s SSL SSL
Mw" Density* Pressure™” Solubility™® Law Constant"* Koc™ soil to gw! soil to air?
Parameter Group (g/mole) (g/cm®) (mm Hg) (mg/L) (atm-m’/mole) (kg/L) (ug/kg) (ug/kg)

HERB

4,4'-DDD PEST 320.05 1.50e+00 1.00e-06 2.00e-02 2.16e-05 4.37e+04 800 37000

4,4'-DDT PEST 354.49 1.60e+00 1.90e-07 5.00e-03 4.89¢-05 3.87e+05 2000 80000

NDA NDA

2,4,5-TP (Silvex) HERB 269.51 NDA

1,1-Dichloroethene vocC 96.94 1.20e+00 5.90e+02 2.30e+03 1.80e-02 6.50e+01 3 40

cis-1,2-Dichloroethene vOoC 96.94 1.20e400 2.02e+02 8.00e+02 4.08e-03 NDA 20 NDA

80 7200

Dibenz(a,h)anthracene SvocC

Dicamba HERB 221.04 NDA 3.40e-05 6.50e+03 1.30e-09 NDA NDA NDA

1,2-Dichloroethene vVOC 98.96 NDA 3.00e+02 3.50e+03 5.00e-03 2.30e-02 NDA NDA
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Table F-2
Fate and Transport Properties for
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Vapor Henry’s SSL SSL
Mw* Density® Pressure™” Solubility™® Law Constant®* Koc"* soil to gw* soil to air?
Parameter Group (g/mole) (g/cm®) (mm Hg) (mg/L) (atm-m*/mole) (kg/L) (ug/kg) (ug/kg)

+03

20e

NDA 1600000

Ethylbenzene vocC 106.16 8.70e-01 7.10e+00 1.50e+02 6.60e-03 1.87e+02 700 260000

Fluoranthene SvocC 202.26 1.30e+00 5.00e-06 2.40e-01 1.69¢-02 4.17e+04 210000 68000

Guthion HERB 317.34 1.44e+00 8.00e-09 3.30e+01 NDA NDA NDA NDA

2-Hexanone voC

8.11e-01

1.75e-03

NDA NDA

MCPP HERB 214.60 1.21e+00 NDA 6.20e+02 NDA NDA NDA NDA

4-Methyl-2-Pentanone vocC 100.18 8.00e-01 1.50e+01 1.70e+04 1.49¢-05 6.17¢+00 NDA NDA
(MIBK)

4.60e-04 7.92e+02 4000 180000
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Table F-2
Fate and Transport Properties for
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Vapor Henry’s SSL SSL
Mw* Density* Pressure™® Solubility™® Law Constant* Koc"* soil to gw* soil to airt
Parameter Group (g/mole) (g/cm’) (mm Hg) - (mg/L) (atm-m*/mole) (kg/L) (ug/kg) (ug/kg)
Phenol svocC 94.11 1.10e+00 2.00e-01 8.20e+04 2.70e-07 2.69e+01 5000 21000000

Styrene vocC 104.15 9.06e-01 5.00e+00 3.00e+02 2.61e-03 7.41e+02 200 1400000

Toluene

Trichloroethene voC 131.40 1.50e+00 5.80e+01 1.10e+03 9.10e-03 8.70e+01 3 3000

1,1,1-Trichloroethane voC 133.40 1.30e+00 1.00e+02 1.60e+03 1.62¢-02 1.28e+02 100 980000

8.80e-01 2.00e+02 29000 320000

Xylene voC

Barium INO 137.33 3.60e+00 NDA NDA NDA NDA 82000 350000000

INO 112.40 8.64e+00 NDA NDA NDA NDA 400 920000

Cobalt INO 8.92¢+00 NDA NDA NDA NDA NDA NDA
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Table F-2
Fate and Transport Properties for
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Vapor Henry’s SSL SSL
Mw* Density* Pressure™® Solubility> Law Constant>* Koc™* soil to gw* soil to air
Parameter Group (g/mole) (g/cm’) (mm Hg) (mg/L) (atm-m’/mole) (kg/L) (ng/kg) (g/kg)
Lead INO 207.20 1.13e+01 NDA insoluble NDA NDA NDA NDA

Nickel INO NDA insoluble NDA NDA 7000 6900000

Silver INO 107.90 1.05e+01 NDA NDA NDA NDA 2000 NDA

Vanadium INO 50.94 6.11e+00 NDA insoluble NDA NDA 300000 NDA

Notes:

a — Merck & Co., The Merck Index, Merck & Co., Rahway NIJ, 1983.
Lide, CRC Handbook of Chemistry and Physics, CRC Press, Boca Raton, 1994.
USEPA, Treatability Database, USEPA Risk Reduction Engineering Laboratory, Cincinnati OH, 1992.
Resource Consultants, Chemtox Release K, 1985-1995.

b — Howard, Fate and Exposure Data, Lewis Publishers, Chelsea MI, 1993.

c — Knox, Sabatini, Canter, Subsurface Transport and Fate Processes, Lewis Publishers, Chelsea MI, 1993.

d — Soil-to-groundwater soil screening levels (SSLs) are from the Soil Screening Guidance: Technical Background Document (U.S. EPA, May 1996). Soil-to-air soil screening levels are
from USEPA, Risk-Based Concentration Table, USEPA Region III, 1996.

NDA — No Data Available

voC - Volatile Organic Compound

svoc - Semivolatile Organic Compound

PCB - Polychlorinated Biphenyl

PES - Pesticide

HER - Herbicide

INO - Inorganic

TPH - Total Petroleum Hydrocarbons

insoluble — Insoluble in water
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Table F-3
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Parameter Group Soil Location Groundwater Location

Acetone vVoOC Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Anthracene svocC Surface not detected

vocC Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Benzo(a)pyrene SvoC Surface

Benzo(g,h,i)perylene SvVoC Surface not detected

Bromomethane vVOC Surface, Subsurface Fluvial Deposits, Cockfield Formation®

Carbazole SVOC Surface not detected

Carbon Tetrachloride vocC Subsurface Fluvial Deposits

voC Fluvial Deposits, Cockfield Formation®

HERB Subsurface not detected

4.4'-DDD PEST Surface not detected

4,4'-DDT PEST Surface not detected
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Table F-3
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Parameter Group Soil Location Groundwater Location

2,4,5-TP (Silvex) HERB Surface, Subsurface not detected

vocC not detected Loess, Fluvial Deposits

cis-1,2-Dichloroethene vocC

Dibenz(a,h)anthracene svoc Surface not detected

Dicamba HERB Surface not detected

1,2-Dichloroethene vocC not detected Loess, Fluvial Deposits, Cockfield Formation®

Dimethylphthalate Svoc not detected Cockfield Formation®

vOC

Loess, Fluvial Deposits

Fluoranthene SVOC Surface

Guthion HERB Surface not detected

2-Hexanone vocC Subsurface Loess, Fluvial Deposits

MCPP HERB Subsurface not detected
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Table F-3
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Parameter Group Soil Location Groundwater Location
4-Methyl-2-Pentanone VOC Subsurface Fluvial Deposits, Cockfield Formation®
(MIBK)

Naphthalene SvOoC Surface Fluvial Deposits

Phenol SvVoC not detected Loess, Fluvial Deposits

voC

Fluvial Deposits

Toluene vocC Surface, Subsurface Fluvial Deposits, Cockfield Formation®

Trichloroethene vVOC Subsurface Loess, Fluvial Deposits, Cockfield Formation®

1,1,1-Trichloroethane vocC Subsurface not detected

Xylene vocC Surface, Subsurface Fluvial Deposits

Barium INO Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Cadmium INO

ial Deposits, Cockfield Formation®

Cobalt INO Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Lead INO Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Nickel INO Surface, Subsurface Loess, Fiuvial Deposits, Cockfield Formation®
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Table F-3
Contaminants Detected in Soil and Groundwater
SWMU 7/Apron Area — NSA Mid-South

Silver INO not detected Fluvial Deposits, Cockfield Formation®

Vanadium INO Surface, Subsurface Loess, Fluvial Deposits, Cockfield Formation®

Note:

a — Atthe time of the initial sampling event, monitoring well 007GO8UC contained 1,2-dichloroethane, benzene, chloroform,
trichloroethene, and tetrachloroethylene. During the three subsequent sampling events, none of these compounds were
detected. Arsenic was the single inorganic detected in the upper Cockfield exceeding both its RBC and its RC.

. Quantitative — Soil results were compared to the leachability-based soil-to-groundwater

screening levels as presented in the Soil Screening Guidance: Technical Background
Document (U.S. EPA, May 1996). If the maximum detected concentration for an organic
contaminant exceeds its SSL, that contaminant is considered a threat for impacting a
water-bearing zone. If the maximum detected concentration of an inorganic contaminant
exceeds its SSL and its background RC, the contaminant is considered a threat for

impacting a water-bearing zone.

Table F-4 compares the maximum detected concentration of soil contaminants for the
SWMU 7/Apron Area to the risk-based soil screening level considered protective of groundwater.

Additional notations are made for contaminants detected in groundwater.
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Table F-4
Comparison of Soil to Groundwater SSL (ug/kg)
Maximum Maximum Soil to
Surface Soil Subsurface Soil Groundwater Exceeds SSL? Detected in
Parameter Concentration Concentration Screening Level (# locations) Groundwater

VOCs

2-Hexanone None detected 15 (Loess) No SSL

Fluvial Deposits

Acetone 1,100 220 (Loess) 800 in Surface Soil Loess, Fluvial Deposits,
3 (Fluvial) ) Cockfield Formation
16 (Cockfield)

Bromomethane 6 4 (Loess) No SSL Not applicable Fluvial Deposits,
Cockfield Formation

Chloromethane 6 6 (Loess) No SSL No Fluvial Deposits,
Cockfield Formati

1,1-Dichloroethane None detected 3 (Loess) 1,000 No Loess, Fluvial Deposits,
Cockfield Formation

Methylene Chloride 1

1 No Fluvial Deposits

Trichloroethene None detected 12 (Loess) 3 in Loess (1), and Loess, Fluvial Deposits,
2.6 (Fluvial) Cockfield (1) Cockfield Formation
4 (Cockfield)

49 5 (Loess) 29,000 No Fluvial Deposits

SVOCs

Acenaphthene 120 None detected 29,000 No No

F-20



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 2000

Table F-4
Comparison of Soil to Groundwater SSL (ug/kg)
Maximum Maximum Soil to
Surface Soil Subsurface Soil Groundwater Exceeds SSL? Detected in

Parameter Concentration  Concentration Screening Level (# locations) Groundwater

Benzo(a)anthracene 1,200 None detected 80 in Surface Soil No
(6)

Benzo(b)fluoranthene 1,200 None detected 200 in Surface Soil No
)

Benzo(k)fluoranthene 990 None detected 2,000 No No

BEHP 250 55 (Loess) 180,000 No Loess, Fluvial Deposits

Chrysene 1,200 None detected 8,000 No No

Dibenzofuran 72 None detected No SSL Not applicable No

Fluorene 190 None detected 28,000 No No

Naphthalene 220 None detected 4,000 No Fluvial Deposits

Pyrene 2,100 None detected No SSL Not applicable No

Herbicides

2,4,5-TP (Silvex) 3.8 1.6 (Loess) No SSL Not applicable No

2,4-DB 59 None detected No SSL Not applicable No

Guthion 280 None detected No SSL Not applicable No
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Table F-4
Comparison of Soil to Groundwater SSL (ug/kg)
Maximum Maximum Soil to
Surface Soil Subsurface Soil Groundwater Exceeds SSL? Detected in
Parameter Concentration Concentration Screening Level (# locations) Groundwater

Pesticides/PCBs

4.4'-DDE 12 None detected 3,000 No No

Dieldrin 420 None detected 0.2 in Surface Soil No
L))

Aroclor-1260 20,000 None detected No SSL Not applicable No

Inorganics (mg/kg) (mg/kg) (mg/kg)

Barium 272 216 (Loess) 82 in Surface Soil Loess, Fluvial Deposits,
78.4 (Fluvial) ) Cockfield Formation

Cadmium 42 21.4 (Loess) 0.4 in Surface Soil Loess, Fluvial Deposits,
2.3 (Fluvial) (10) and Loess Cockfield Formation
7)

Cobalt 18.6 10.2 (Loess) No SSL Not applicable Loess, Fluvial Deposits,
5.3 (Fluvial) Cockfield Formation

Lead 132 26.9 (Loess) No SSL Not applicable Loess, Fluvial Deposits,
7.1 (Fluvial) Cockfield Formation

Nickel 23.7 28 (Loess) 7 in Surface Soil Loess, Fluvial Deposits,
12.8 (Fluvial) (3) , Loess (14), Cockfield Formation
and Fluvial (1)

Tin 42.9 None detected No SSL Not applicable Loess, Fluvial Deposits
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Table F-4
Comparison of Soil to Groundwater SSL (g/kg)
Maximum Maximum Soil to
Surface Soil Subsurface Soil Groundwater Exceeds SSL? Detected in

Parameter Concentration  Concentration Screening Level (# locations) Groundwater

Zinc 154 73.1 (Loess) 620 No Loess, Fluvial Deposits,
28.2 (Fluvial) Cockfield Formation

Sixteen contaminants pose a potential soil-to-groundwater migration concern as determined by soil
concentrations that exceed groundwater protection SSLs. For inorganics, the potential exists if
the maximum concentration exceeds the SSL and the background RC. The sixteen compounds
are four VOCs (acetone, benzene, carbon tetrachloride, and trichloroethene), five
SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, carbazole, and
dibenz(a,h)anthracene], two pesticides (dieldrin and heptachlor epoxide), and five inorganics
(barium, selenium, chromium, nickel, and cadmium). Of these contaminants, only acetone,
benzene, carbon tetrachloride, trichloroethene, barium, cadmium, and nickel are also present in

groundwater. Figure 4-2 depicts the geographical locations of these compounds.

Froﬁ Table F-4, it can be seen that most contaminants detected in groundwater are VOCs, which
generally have a low affinity for soil particles and relatively high water solubilities. SVOCs and
pesticides have a high affinity for soil particles and are typically immobile in the soil matrix. Most
of the contaminants considered a potential threat to underlying groundwater by exceeding their
SSLs, are inorganics, pesticides, and SVOCs. The presence of inorganics in groundwater may
be due to sampling technique (i.e., presence of silt or soil particles in samples) or contaminants

being carried downward during drilling activities.

Several contaminants have been detected in groundwater, but not in soil; most are VOCs. As

discussed in Section 5.1.1, VOCs can be expected to be mobile in the environment based on their
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physical and chemical properties. They have a limited tendency to adsorb to solids and degrade
much easier than other compounds do in the environment. This may explain the limited

occurrence of VOCs in soil.

The presence of VOC contaminants within the SWMU 7/Apron Area appears to be traceable to
historical facility practices. Most groundwater VOCs were detected in samples of groundwater
from the fluvial deposits. The fluvial deposits, which underlie the loess, consist of sand, gravel,
and some clay. Typically, a downward vertical gradient exists between water in the loess and the
fluvial deposits. The fluvial deposits are underlain by the Cockfield Formation, which is a
heterogeneous formation of very fine silty sand, interbedded with clay and silt lenses or clay with
interbedded fine sand lenses. The more permeable characteristics of the fluvial deposits, compared
to the relatively impermeable properties of the overlying loess and the underlying
Cockfield Formation, result in the fluvial deposits being the preferential zone of groundwater flow

and the route for contaminant transport.

F.2.2 Soil-to-Air Cross-Media Transport
To evaluate the potential for soil to air migration of contaminants, a screening approach was used
to focus on contaminants with the greatest potential to volatilize in sufficient quantities to create

a human health threat in ambient air. The screening process may be summarized as follows:

. Quantitative — The maximum concentrations of contaminants detected in surface soil at the
SWMU 7/Apron Area were compared to soil-to-air screening levels as presented in the

USEPA Region III RBC Table, June 1996.

No qualitative screening was performed because ambient air sampling was not part of the RFI at

the SWMU 7/Apron Area.
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If soil concentrations do not exceed soil-to-air volatilization screening levels, it was assumed that
no significant migration potential exists and current surface soil conditions are protective of human
health relative to potential inhalation exposure pathways. Other factors include, type of cover
(vegetation, concrete, etc.), physical properties of the surface soil that might limit or enhance
mobility of contaminants, and physical/chemical properties of the class of contaminants

(e.g., VOCs are more likely to volatilize from soil to air than SVOCs).

As can be seen from Table F-5, soil-to-air is not a significant migration pathway at the
SWMU 7/Apron Area since no contaminant detected in surface soil exceeded its soil-to-air SSL.
Also, most of the area is covered with either asphalt or concrete, eliminating the potential for

soil-to-air migration.

Table F-5
Comparison of Soil to Air SSL (ug/kg)
Maximum Surface Soil Soil to Air
Parameter Concentration Screening Level Exceeds SSL

VOCs

2-Hexanone None detected No SSL Not applicable

Acetone 1,100 62,000,000 No

Bromomethane 6 2,000 No

Chloromethane 6 63 No

1,1-Dichloroethane None detected 980,000 Not applicable

Methylene Chloride 1
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Table F-5
Comparison of Soil to Air SSL (ug/kg)
Maximum Surface Soil Soil to Air
Parameter Concentration Screening Level Exceeds SSL
Trichloroethene None detected 3,000 Not applicable

Xylene (Total) 49 320,000 No

SVOCs

2-Methylnaphthalene 82 No SSL Not applicable

Anthracene 310 6,800 No

Benzo(a)pyrene

Benzo(g,h,i)perylene 710 No SSL

BEHP 250 210,000 No

Chrysene 1,200 3,600 No

Dibenzofuran 72 120,000 No

Fluorene 190 89,000 No

Naphthalene 220

Pyrene

Herbicides

2,4,5-TP (Silvex) 3.8 No SSL Not applicable
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Table F-5
Comparison of Soil to Air SSL (ug/kg)
Maximum Surface Soil Soil to Air
Parameter Concentration Screening Level Exceeds SSL

Guthion 280 No SSL Not applicable

Pesticides/PCBs

4,4'-DDE 12 10,000 No

Dieldrin 420 2,000 No

Aroclor-1260 20,000 No SSL Not applicable

Inorganics (mg/kg) (mg/kg) ExceedsSSL

Barium 272 350,000 No

Cadmium

Cobalt

No SSL Not applicable

Lead 132 No SSL Not applicable

Nickel 23.7 6,900 No

Tin 42.9 No SSL Not applicable

Zinc 154 No SSL Not applicable
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F.3 Contaminant Migration in Groundwater

The transport of dissolved contaminants in groundwater is controlled by advection, diffusion, and
dispersion. Other parameters controlling transport are solubility and sorption. The principal
component of migration is advection, the movement of dissolved contaminants with groundwater
flow. The remaining two processes, diffusion and dispersion, are both physical and chemical
processes affected by site-specific factors including groundwater velocity, formation heterogeneity,

and the retardation factor.

Advective transport is the movement of contaminants along with flowing groundwater in porous
media. Diffusion is a molecular mass-transport process in which solutes move from areas of higher
concentration to areas of lower concentration. The diffusion process is independent of
groundwater flow. Dispersion is a mixing process caused by velocity variations in the porous
media. Dispersion causes sharp contaminant fronts to spread, diluting the solute at the advancing
edge of the front. In most environmental settings, including the SWMU 7/Apron Area, advection

is the dominant process that drives contaminant migration in groundwater.

Previous sections have described the SWMU 7/Apron Area hydrogeology and discussed the nature
and extent of contaminants detected in groundwater during the investigation. Groundwater is the
most complex environmental medium investigated during the RFI and is the transport medium in
which most of the SWMU 7/Apron Area contaminants will migrate. As detailed earlier,
groundwater contamination includes VOCs, SVOCs, and inorganics. Migration pathways for
contaminants in groundwater include advective flow from upgradient groundwater locations in the
loess, fluvial deposits, and upper part of the Cockfield Formation. However, as discussed earlier,
fluvial deposits is the preferential pathway for contaminant transport in groundwater and the zone

where the majority of contaminants were detected.
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Table F-6 lists the contaminants that exceeded either their tap water RBC, MCL, or both.
Geographical locations and occurrences of contaminants exceeding tap water RBCs and/or MCLs
in loess groundwater are shown on Figure 4-4, in fluvial deposits groundwater on Figures 4-6
through 4-15, and in upper Cockfield Formation groundwater on Figure 4-5. With the exception
of TPH, lead, and arsenic, all contaminants exceeding either their RBC or MCL in groundwater
were VOCs. Again, the absence of other contaminant groups exceeding RBCs and/or MCLs in
groundwater may be the result of their lack of mobility in the subsurface, either soil or
groundwater. SVOC:s, pesticides/PCBs, and inorganics have relatively low solubilities and higher

K, values, rendering them relatively immobile in soil and not readily diffusable into groundwater.

Table F-6
RBC and MCL Exceedances in Groundwater

in Loess Groundwater in Fluvial Deposits Groundwater in Upper Cockfield Formation Groundwater”

Chloroform — exceeded RBC Chloroform — exceeded MCL Benzene — exceeded RBC

exceeded RBC

Tetrachloroethene — exceeded RBC 1,1-Dichloroethene — exceeded MCL Tetrachloroethene — exceeded RBC and MCL

TPH — exceeded RBC Lead — exceeded MCL

Vinyl Chloride — exceeded MCL

Initial groundwater sampling event only; contaminants were absent during subsequent three sampling events.
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F.3.1 VOCs

The persistence of VOC contaminants in groundwater is primarily governed by the migration of
contaminants and to a lesser degree, degradation. Three of the VOCs present in groundwater
(trichloroethene, tetrachloroethene, and carbon tetrachloride) are chlorinated solvents with
densities greater than water, and six other VOCs (1,1-dichloroethane, cis-1,2-dichloroethene,
1,2-dichloroethane, 1,1-dichloroethene, 1,1-trichloroethane, and vinyl chloride) also present in
groundwater are degradation products of trichloroethene. These types of chlorinated solvents
exhibit unique chemical, physical, and biological characteristics that influence their ability to
migrate within an environmental medium. The influence of the following general characteristics
are lessened when a chlorinated solvent is present in the environment as a dissolved phase instead

of in a free phase (separate from water).

. Density — The relatively high densities of chlorinated solvents compared to water mean
that if a sufficient volume of a chlorinated solvent is released, then liquid solvent under the

force of gravity may be able to penetrate the subsurface media and/or groundwater.
. Viscosity — Low viscosities allow rapid downward movement in the subsurface.

. Interfacial Tension — The low interfacial tension between a liquid chlorinated solvent
phase and water allows it to enter small fractures and pore spaces, facilitating penetration
into the subsurface. Low interfacial tension also contributes to the low retention capacities

of soil.

. Solubility — Chlorinated solvents have low absolute solubilities. When such a compound
is released to the ground surface, liquid solvent can migrate as a free phase in the
subsurface and persist there as a separate phase. Free-phase chlorinated solvents have not

been detected at the SWMU 7/Apron Area.
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. Partitioning — The low partitioning to soil exhibited by the chlorinated solvents means that
soil and rock tend to not bind these contaminants strongly, resulting in limited to no

contaminant retention by the soil or aquifer.

. Volatility — The high volatilities of chlorinated solvents result in an often immediate
downward penetration. Volatilization depends on vapor pressure; for example, a
contaminant with a relatively high vapor pressure tends to associate with the vapor phase.
Conversely, a contaminant with a relatively low vapor pressure tends to associate with
particulate matter, not readily penetrating through soil. Any volatilization during the
migration process often only increases the migratory potential and complexity by creating
a vapor-phase plume. Once in the subsurface, the vapor plume can migrate in directions
other than that of the liquid mass. Once the chlorinated solvents reach the saturated zone,
the high volatility of the compounds have little effect on removing solvent
mass because vapor transport across the capillary fringe can be exceedingly slow

(McCarthy and Johnson, 1992).

The remaining VOCs detected in groundwater possess densities less than that of water. These
VOCs, when released in sufficient volume into the subsurface, tend to migrate through soil with
greater retention capacity in soil than that of chlorinated solvents, eventually "pooling" on top of
the water table. Both dissolved and free phases move with groundwater flow. No free phase

VOCs have been detected at the SWMU 7/Apron Area.

F.3.2 SVOCs

The transport of SVOCs in groundwater depends primarily on the chemical’s solubility and the
organic content of the soil. Typically, SVOCs are not mobile in the subsurface and the adsorption
of SVOCs onto soil particles may be the main transport process for SVOCs in groundwater when

soil particles become mobile. The lack of migration can be attributed to high retardation factors
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for SVOCs due to a high distribution coefficient. Therefore, transport of SVOCs by advection is
not a significant process and SVOC concentrations are not expected to extend great distances

beyond a source area.

No SVOCs exceeded either their RBC or MCL in groundwater at the SWMU 7/Apron Area,
and only six SVOC contaminants were detected in groundwater: dimethylphthalate,

di-n-butylphthalate, BEHP, naphthalene, phenol, and TPH-DRO.

Geographical occurrences of SVOCs in groundwater do not indicate a likely migration pathway,
with detections noted in only five monitoring wells for all SVOCs, except for BEHP. BEHP was
detected in 11 monitoring wells during the investigation, with concentrations in only
two monitoring wells exceeding the RBC. Because the source of BEHP is unknown at the
SWMU 7/Apron Area, it is assumed that BEHP migration in groundwater would be at the least
minimal. Detections of BEHP could be attributable to gloves and equipment, or polyvinyl

chloride well casing.

F.3.3 Inorganics
Metals have fairly limited mobility in groundwater because of cation exchange or sorption on the
surface of mineral grains. Metals are mobile in groundwater if soluble ions exist and the soil has a

low cation-exchange capacity. They can also become mobile if they are attached to a

mobile colloid.

The sorption of metals onto mobile sediments may be a transport mechanism for metals in
groundwater at the SWMU 7/Apron Area. If the metals detected in SWMU 7/Apron Area
groundwater are associated with contaminants at the site, they are likely to become diluted and

possibly naturally filter when migrating.

E-32



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 2000

Only lead exceeded both its RC (in loess groundwater) and TTAL (in fluvial deposits
groundwater). Arsenic exceeded its RBC and RC in groundwater from the upper part of the
Cockfield Formation. Although 13 other inorganics were detected in groundwater, none exceeded
their RC and RBC or MCL, and are indicative of naturally occurring concentrations of these

constituents.

F.4 Summary

Three groundwater zones were monitored during the SWMU 7/Apron Area RFI: the loess, the
fluvial deposits, and the Cockfield Formation. The receptor primarily is groundwater in the
fluvial deposits, as several VOCs exceeded their MCLs in this medium. Potential receptors within
the fluvial deposits groundwater consist of shallow private domestic wells. However, the nearest
domestic supply well screened in the fluvial deposits is approximately 6,000 feet north-northwest

of the apron area and is inactive.

The source areas for VOC contaminants appear to be small and overlapping from different
contaminant types. A source of chlorinated hydrocarbons was not identified in the unsaturated
zone, and concentrations in groundwater were not indicative of a DNAPL source area. The most
prevalent chlorinated hydrocarbon identified was TCE, which exceeded its MCL in the upper,
middle, and lower parts of the fluvial deposits. VOCs and inorganics were identified in the loess
in concentrations exceeding regulatory standards. The presence of these contaminants in the loess
is attributable to residual contamination as a result of downward migration; the inorganics

probably are naturally occurring.

The Cockfield Formation was also evaluated for the downward migration of contaminants from
the fluvial deposits. VOCs were detected in Cockfield Formation groundwater during the first
sampling event, but have not been detected in subsequent events. This indicates that the

contaminants were likely introduced during drilling activities. Data collected during the RFI
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indicate that most groundwater contaminants were identified in the fluvial deposits, and the
potential for further downward contamination to the Memphis aquifer is unlikely given the absence
of contamination and the physical properties of the Cockfield Formation. To further support the
conclusion that there is no hydraulic connection between the fluvial deposits and the
Memphis aquifer, groundwater samples collected from the Memphis aquifer at the apron area were

free of VOCs and tritium.
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Executive Summary

In support of environmental investigations at Naval Support Activity
Mid-South, EnSafe has completed a joint geophysical and geological
investigation to evaluate potential pathways for contaminant
transport from a shallow fluvial-deposits aquifer to a deeper
drinking water supply in the Memphis Sand aquifer. Separating
these two aquifers is the Upper Claiborne confining unit, consisting
of silts, clays, and sands of the Cockfield Formation and clays of
the Cook Mountain Formation. The study, based on geophysical
and geological data, suggests that the confining unit is contiguous
throughout the study area and does not have windows or

significantly thin zones.

The study shows a possible paleo-erosional channel at the top of the
Cook Mountain Formation, meandering in a roughly north-south
trend. The paleo-erosional channel model disagrees with an earlier
model interpreted by the USGS, which postulates a faulted graben
feature. Both structural models fit the geological data reasonably
well and are plausible. However, the fault model better explains an
apparent hydrologic leakage pattern in the fluvial deposits aquifer.
The leakage pattern is inadequately characterized, and confirmation

would be needed to decide which geologic model is correct.

ifi
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G.0 INTRODUCTION

In the mid-1990s, environmental investigations at Naval Support Activity (NSA) Mid-South began
to identify specific areas where the shallow fluvial deposits aquifer has been impacted by solvents
and benzene. Although this aquifer is not a significant water resource in this area, major drinking
water aquifers lie below it, separated by a 100- to 200-foot-thick confining layer of clay, silt, and
sand. The overall question addressed on this project is: does this confining layer protect the
deeper aquifers from downward transport of shallow contamination? The present geophysics study
addresses the geological aspects of this question, specifically: is the confining layer continuously
present at NSA Mid-South, and are there thinnings, windows, faults, or other geologic features
that would cause concern? The second aspect of the problem — how resistive the layer is to
contaminant movement from a chemical standpoint — will be addressed in an upcoming corrective

measures study.

To answer the geologic questions, a facility-wide geologic mapping effort was begun in 1994. At
that time, only limited stratigraphic information was available for geologic units deeper than
50 feet. The USGS had been tasked to install five stratigraphic test borings at widely spaced
positions across the facility to establish deeper information. However, it was recognized that these
borings, though essential to the ongoing environmental investigation, were so widely spaced that
small-scale structure could be missed on this 3,490-acre property. To supplement the drilling

information, a geophysics investigation was conducted.

The specific objectives of the geophysics work were to:

. Integrate the geophysics results with previous drilling data and other information to

interpret a coherent geologic conceptual model of the area.
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. Evaluate stratigraphic features important to contaminant movement.
J Determine if faulting exists and how it might affect contaminant movement.

Several geophysical techniques address these kinds of objectives: reflection seismics, audio-
frequency magnetotellurics (AMT, or its controlled source version, known as CSAMT), and
transient electromagnetics (TEM, sometimes called time-domain electromagnetics, or TDEM).
Each has strengths and weaknesses. Factors which affected the choice of technique included the
large area of the site, the need for information between 10 and 300 feet below grade, geophysical
noise sources, and the expected electrical and density aspects of the relevant geologic units. Based
on these considerations, TEM was selected as the best combination of technical effectiveness and

cost.

G.0.1 Geologic Application

" The success of TEM is critically dependent on resistivity contrast patterns associated with geologic
units. Figure G-1 generically illustrates the main geologic formations and their associated
resistivities within the depths of interest. These formations are the top part of a 2,500-foot thick
sequence of unconsolidated and semiconsolidated sediments overlying Paleozoic bedrock

(Carmichael et al., 1997).

The primary interest of this study is the Upper Claiborne Group, a confining unit that separates
the contaminated fluvial deposits aquifer from the drinking water supplies in the deeper
Memphis Sand and Fort Pillow formations (the latter is below the maximum depth shown in
Figure G-1). The Upper Claiborne Group consists of two relatively distinct formations: The
Cockfield Formation, which is mostly silt and clay, but locally has extensive sands; and the

Cook Mountain Formation, which is mostly clay and silty clay. Both units have erosional upper
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and lower contacts and they vary in thickness, elevation, and lithology. To understand the spatial

relationships of these variations is the specific objective of this study.

When the work was first undertaken in 1994, little direct information was available on the
resistivity responses of these formations. However, the clays present in these units (particularly
the Cook Mountain Formation) and other work in this region of the state (Hoekstra et al., 1992)
suggested that there would be sufficient electrical contrast to detect these units. After the
geophysics project was underway, five stratigraphic test holes were drilled and logged. Resistivity
logs showed a complex resistivity structure that varied from hole fo hole, but confirmed that
theCook Mountain Formation had a moderately favorable electrical contrast for detection with
TEM in most areas. The Cockfield Formation, however, did not have a consistent electrical

signature due to its more variable lithology; hence it is a poor target for TEM.
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G.1 DESCRIPTION OF TEM TECHNOLOGY

G.1.1 How TEM Has Been Used in Past Investigations

Initially developed for deep investigations for mining, TEM has become an important "niche" tool
for certain types of environmental investigations. Typical published applications include mapping
groundwater (Taylor etal., 1992; Auken et al., 1994), identifying naturally occurring degradation
of groundwater quality (McNeill, 1990 summarizing Fitterman, 1986; Stewart and Gay, 1981;
Fitterman and Hoekstra, 1982; Hoekstra et al., 1992b; Mills et al., 1988; Goldman et al., 1991;

Christensen, 1995), and mapping increased groundwater salinity due to contaminant
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sources (Buselli et al., 1986, 1990; Fitterman et al., 1990; Hoekstra and Blohm, 1990;
James and Borns, 1993; Hoekstra et al., 1992; Hanson et al., 1993; Sinha, 1993; Hughes, 1995).
TEM has also been used to map stratigraphy and structure (Hoekstra et al., 1992;
Christensen, 1995; Chen, 1998). Many examples of geologic mapping applications have come
from mining and petroleum exploration (see Spies and Frischknecht, 1991, and Nabighian and

MacNae, 1991, for a review and bibliography).

G.1.2 How TEM Works

There are many variations in how TEM is used, depending on the objectives and site
characteristics. Environmental applications often employ a central loop configuration for the
measurements. For this configuration, a source loop, typically a small wire arranged in a square
shape approximately 5 to 100 meters on each side, is laid out on the ground. An alternating
current is transmitted into the source loop. Whenever the current polarity is switched, an
electromagnetic pulse is generated in the loop. The pulse enters the ground and propagates
downward, like a "smoke ring" emanating from the source loop (Nabhigian, 1979; Figure G-2).
Shortly after the current pulse ("early time"), the smoke ring is small and strong, and is
concentrated in the shallow subsurface beneath the source loop. After some elapsed time
("intermediate time"), the smoke ring has traveled downward, weakening and increasing in size.
After an even larger elapsed time ("late time"), the smoke ring has weakened considerably and is
broad and diffuse. Finally, at some depth determined by equipment and ground conditions, the

smoke ring becomes undetectable.

The downward-traveling smoke ring can be thought of as a ring of current, called an "equivalent
current loop," illustrated by the arrowed circles in Figure G-2. An electromagnetic field
propagates in all directions away from the equivalent source loop, resulting in a voltage gradient

at the surface as an instantaneous response to the smoke ring. By placing a receiving loop at the
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Figure G-2. The TEM signal can be visualized as a "smoke ring" of current traveling downward into the ground,
becoming weaker and broader with depth.

surface, one can monitor how the smoke ring behaves over time as it moves through the ground.

This behavior gives valuable information about subsurface structure.

The received signal can be formalized by writing the voltage V as a time-dependent change of the
vertical magnetic field 4, (V=ch,/a). The general equation can be simplified in the two cases

of early-time (small ) and late-time (large 7) measurements. For early time, the expression is
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oh,  _3Ip (G-1)

ot H'OAS

and for late time, the expression is

oh 1A%
ot 2072t 5/2p3/2 ’

(G-2)

where: I = the current flowing in the loop (amperes), A = the area of the loop, w, is the
free-space magnetic permeability, and p = the resistivity of the ground in ohm-meters (Q'm). The
governing equations differ because early-time measurements are influenced by effects from the
original current source, whereas late-time measurements respond to induced eddy currents in the

subsurface after the source current has dissipated.

The declining voltage, plotted as a function of elapsed time since the current pulse, is known as
adecay curve (Figure G-3). The decay curve is sampled in discrete time intervals called windows.
In the earliest windows, the early-time response of equation (G-1) prevails, and the decay curve
is flat (not a function of time ). The flat response indicates that the return signal is still dominated
by the original current pulse. Thus, most measurement windows are concentrated in the late time

part of the curve, which best characterizes subsurface resistivity changes.

Signals decay within a matter of milliseconds in the earth, and the rate of decay depends mainly
on the subsurface electrical resistivity. If the resistivity is high, current flow is impeded, and the
electromagnetic energy is dissipated as heat. Thus, a resistive earth causes a rapid voltage
decrease in the decay curve. In the case of a conductive earth, current flows more freely, less

energy is dissipated, and the decay curve is less steep. Thus, just as copper wiring is more

10
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efficient for transmitting current than aluminum because copper is a better conductor, a conductive

earth is a more efficient medium for current flow than a resistive one.

Because the decay rate depends on resistivity, so does the steepness of the decay curve. High
resistivities yield steep decay curves and low resistivities shallow ones. If layers of several
resistivities are present, the slope will change in response to them. Consider, for example, a
conductive geologic layer, such as a clay, buried 100 feet in an otherwise resistive, homogeneous
earth. As the smoke ring leaves the source loop and starts its downward path, it "sees" only the
resistive surface, and the voltage decay measured in the receiving loop is steep. But as the smoke
ring moves deeper, it encounters the conductive layer, and current flows preferentially through
that layer. A higher received voltage is sustained in late time, and the voltage decay curve goes
from steep to shallow. Finally, if the signal is strong enough, the smoke ring "breaks through"
the conductive layer and senses the resistive material below it, and the voltage decay becomes
steep again. Thus, the change in the decay curve can be interpreted for the presence of the
conductive layer. Further, since the effective depth of the smoke ring is a function of resistivity
and the elapsed time since the current pulse, the depth of the conductive layer can also be

estimated.

The resistivity-dependent decay rate determines how deeply the TEM signal penetrates at any

given time:

D = 0.89 P, s (G-3)

where D is the effective depth and time t, is in units of microseconds. Hence, the more
conductive the earth, the less deeply TEM can see because current tends to reside with a conductor

(a process called current channeling) and does not readily penetrate through it. In the extreme case

12
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of a perfect conductor, currents would concentrate on its’ surface, not within the conductor itself,

and penetration would be zero.

While equation G-3 might suggest an unlimited range of vertical resolution, both the shallow and
deep limits of the curve are set by instrumentation and field noise considerations. The shallowest
limit is determined by how fast the source signal can be turned off, which is typically about 1 to
10 microseconds, placing the first window several meters deep. The maximum depth at which a
signal can be measured depends on the signal-to-noise ratio of the measurement system, which is
described in Section G.1.7; portable systems of the type used on environmental surveys achieve

penetration to 20 to 100 meters, but larger systems can penetrate to 10 kilometers or more.

G.1.3 Measurement Procedure

TEM data are acquired by laying out a source loop or grounded dipole, into which currents of
milliamperes to 100 amperes are transmitted; voltages are sensed in a separate receiving loop.
Many arrangements are possible for the source and receiving loops, but the most common for
shallow investigations is the central-loop array, which places a small receiving loop at the center
of a larger source loop. The sizes depend on the depth required and the physical constraints of
the site. Voltages are sensed at 20 to 40 time windows by a digital receiver. A single decay trace
can be acquired in a small fraction of a second, but many must be acquired, added ("stacked" in

geophysical parlance), and averaged to suppress random noise. The process takes a few minutes

for each sounding.

G.1.4 How TEM Responds to Geology

Electrical conduction in the earth is primarily controlled by the availability of exchangeable cations
in a liquid. Thus it is not unexpected that dry earth materials tend to be resistive, while those
containing water are more conductive. However, several factors control the conductivity of

materials containing water. Porosity is an important control, since it determines the amount of

13
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fluid the material can contain, and thus the material’s ability to exchange available cations.
Permeability is also of some importance in certain instances. The degree of pore saturation is
clearly an important factor as well. Some materials are only partly saturated due to low
permeability or other factors. For example, vadose-zone soils may be slightly moist due to
downward percolation or capillary effects from deeper groundwater. Cation ‘availability is
critically important. The soil or rock matrix is the chief contributor to available cations. For
example, a fresh basalt has few cations to exchange, and hence is resistive. On the other hand,
weathered clays, by virtue of their chemistry and extensive pore path network, contribute a large
number of cations to pore fluids, making them conductive. The type of clay, its degree of
weathering, and the particular geometry of its pore spaces will also influence the conductivity.
Cation availability is also affected by sources outside the soil-rock matrix, such as introduced
chlorides or acids from contaminated sites, incursion of coastal brines into an aquifer, etc. Inrare
cases, such as porphyry copper deposits, the presence of conducting metals may also influence
ground conductivity. A more common source of metals on environmental surveys are man-made
utilities. Other controls, such as temperature, inclusion of organic matter, and biologic activity

may act as secondary controls.

In near-surface environmental investigations, the earth's electrical response is often dominated by
the presence of saturated zones (or depth to water in simple cases) and the presence of saturated
clays. These factors provide valuable marker horizons in characterizing shallow hydrology and

geology.

G.1.5 Limitations of TEM
As with any investigative technique, TEM has certain limitations that must be considered in the

interpretation process. The chief ones relevant to this investigation are:

. TEM is more effective in mapping conductors than resistors.

14
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The resistivity of a resistive unit is poorly determined. In this data set, for example,
models are very sensitive to minute changes in a conductive layer (e.g., less than 1 Q -m),
but less sensitive to relatively resistive units (more than 10 Q -m). Modeled resistivities for
a 100 Q ‘m layer can vary by an order of magnitude without seriously affecting the quality

of the solution.

The resistivity and thickness of a thin conductive layer are poorly resolved. Each
parameter is unstable and can vary unrealistically in the modeling process. In other words,
a model with an ultra-thin, conductive layer will fit the data as well as one with a thin,
ultra-conductive layer. A more stable parameter is the modeled thickness of the layer
divided by the resistivity, which is called conductance. This parameter better estimates

the effect of a thin conductor on the measured resistivity curve.

Resolution is limited. A TEM sounding can be thought of as a "fuzzy" borehole electric
log. Whereas a borehole log resolves small-scale features over a small distance from the
borehole wall, the TEM sounding sees larger-scale features (usually conductors) with
vertical dimensions of ten to several hundred feet. TEM requires a target to have a clear
resistivity contrast and sufficient thickness to be detected. If several resistivity changes
occur with depth, they might be unresolved, and the TEM model will simply compute an
average. Some examples are shown in this report. Resolution decreases with depth, as

can be appreciated by the larger smoke ring at depth in Figure G-2.

Limited resolution means that depths to layers will have significant uncertainties,
depending, in part, on the depth of the interface. Typically the top of a conductive layer
can be located to within +15% of its depth of burial; the error in picking the top of a

resistor may be larger.

15
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. Modeling errors (false layers, incorrect interface depths, incorrect resistivities) can arise
from signal depletion and cultural effects, as described below. These can be the most

serious problems for TEM, and must be carefully evaluated.

G.1.6 Cultural Effects
Utilities and other man-made structures which disrupt the TEM signals and interfere with the
interpretation of subsurface geology are known as culture. At industrial sites, culture is the most

serious limitation for TEM, producing two types of effects: data scatter and data biasing.

Data scatter is produced by power lines and other signal sources which produce or carry
electromagnetic signals in the spectral range at which measurements are obtained. Examples
include high-order harmonics of the 60 Hertz (Hz) powering frequency, communication signals,
and cathodic corrosion protection on some underground steel pipes. The frequencies of most of
these signals are regulated only to within a few percent and amplitudes can vary significantly,
resulting in data scatter. If the noise is random, it is overcome by increased stacking and

averaging; if noise is periodic, it can sometimes be removed by filtering.

Data biasing is by far the most difficult problem caused by culture. Bias is caused when the
TEM signal couples into metal culture and flows preferentially along it. Without sufficient care,

the resulting data might be erroneously interpreted as a conductive layer.

Although culture is an important problem in TEM interpretation, it has been virtually ignored in
the literature. There are no standard techniques for identifying or dealing with cultural influences.
The conventional wisdom is to not obtain data near culture, but "near" has not been defined, and
avoidance is a near impossibility at many environmental site investigations. The practical problem

then boils down to recognizing the effects of culture so that the data are not wrongly interpreted.
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Figure G-4 illustrates three types of cultural problems, drawn from the present data set: @)
unusual noise; (b) bumps in the decay curves; and (c) unrealistic transient changes over short

distances.
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Figure G-4. Different types of noise caused by culture.

“1 Figure G-4 shows station 44, which was overwhelmed by high-frequency noise (presumably from
a transmitter 1,500 feet to the northwest). Noise of this type indicates a nearby cultural feature;
even if the noise could be defeated by filtering and signal stacking, its presence would suggest that

the interpreter should carefully evaluate data bias in the noise-suppressed data.

Figure G-4 shows less noisy data but odd disruptions in middle times. The data are from adjacent

soundings in a grassy area with an apparent metal water line nearby. Judging by the disruptions,
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station 32 appears to be closer to the pipe than station 33. Note the elevation of the late-time

transient from station 32.

Figure G-4c shows three adjacent soundings in a traverse from grass to a steel-reinforced taxiway
with imbedded steel tiedown hooks. As the TEM array moves onto the taxiway, the decay curve
shifts upward, especially in mid and late times. The taxiway, with its metal content, acts as an
extended conducting sheet. Note the absence of disruptive notches in mid-times, which would
have been a definitive indication of culture. Note also that the upward-shifted transient at
station 38 is actually less noisy because of a higher signal-to-noise ratio because its signal is
stronger in late time; thus the most culturally affected station can appear to be the least noisy in
late time. Without sufficient care, one might erroneously interpret these data as a change to more
conductive ground beneath the taxiway. In this case, one would note the strongly elevated
transient with respect to nearby stations (with characteristic noise suppression in late time) and
unrealistically low resistivities required by the model, concluding that stations 37 and 38 are

biased by culture.

How close to culture can TEM measurements be made? No applicable studies have been
published, other than a brief example by Fitterman et al., (1990). An unpublished study by
EnSafe was done over a 2-inch pipe buried 2 feet deep in a pristine desert area near
Tucson, Arizona. Figure G-4 shows the transients from a 20-meter transmitting antenna at various
distances from the pipe (measured from the pipe to loop center). The array and instrumentation
are identical to those used at NSA Mid-South. The study shows that data return to a "background”
response approximately 40 feet from the pipe. Of course, this distance will vary with specific field
situations, and dependence on loop size is under investigation. Early results suggest that

influences from culture more than two loop sizes away from the transmitting loop is negligible.
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Figure G-5
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A final question is: can the imprint of culture be removed from data to reveal hidden structure?
Figure G-6 shows smooth-modeled resistivity data from the Arizona test data (see Section G.2.2
for more information on modeling). The results are presented in downhole log fashion,; conductive
and resistive horizons, picked at the inflection points of the soundings, are assigned letter
designations for clarity. The center zone within approximately 13 meters of the pipe shows
disrupted soundings, and the nominally horizontal conductive and resistive "contacts” show a

double-winged pattern symmetrical about the pipe. Interestingly, the data are less disrupted when

PIPE
L /RX

LOOP SIZE=20m
-30 -

™

= DISRUPTED ZONE sw=sip-
20 -10 (4} 10

90m FROM PIPE

-10] RESISTOR "A"
‘ g § CONDUCTOR "M

1020 100
RESISTMTY (§1:m)

Figure G-6. TEM test data over a buried pipe in Arizona, from unpublished EnSafe data.

the loop is centered over the pipe, than when a loop edge is on the pipe. Despite the disruptions,
it is noteworthy that each "contact” is readily mappable at and near the pipe, though both absolute
resistivity values and contact depths would be erroneous. In other words, cultural effects, instead

of rendering data useless, may merely mask useful information. If this is confirmed, a "culture

correction” may be possible.

These issues are a worthy topic of research. Meanwhile, it is necessary to reject data with obvious

cultural bias.
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Identifying cultural problems — The following tests may be applied to identify soundings affected
by culture:

Test 1: Is any part of the sounding loop within two loop sizes of a known cultural feature?

Test 2: Does the sounding have mid-time bumps or unusual early- to mid-time noise?

Test 3: Does the late-time transient elevate above the expected response and is it accompanied

by noise suppression?

Test 4: Do the 1D models return unrealistic resistivities or fail to match changes observed in the

field data?

Test 5: Is the sounding significantly different from nearby soundings and exceed differences

attributable to small-scale geologic changes or noise?

Test 6: Does the model roughly correlate with resistivity logs from nearby boreholes?

A semi-quantitative culture factor (identified as "Q" in this report) can be devised to assist the
interpretation. This process may include some or all of the tests above. An example is shown in

Section G.3.3.

G.1.7 Signal Depletion Effects

How Signal and Noise Interact in Late Time — As the electromagnetic smoke ring moves down
into the ground, its signal strength dissipates rapidly, while electromagnetic noise persists. At
some time during the signal decay, noise will begin to dominate the feeble signal. Figure G-7

shows how the decaying signal and ambient field noise can influence the measured field data. The
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Figure G-7

Example of Signal Depletion

Station 58 !
resisﬁivity
nl?fée Transient (V/1)
—_—
Noise (V/I)
1E+06 —
e
Resistivity
w
BC)
B 1E+04 — g
: E
g o
s £
2 =
> et
2 0
g :
o 4
£ |5
> 1E+02 g
[oX
o
<
1E+00
1E-02

0.001  0.01 0.1 1 10
e Time (milliseconds)

23



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

This page intentionally left blank.

24



RFI Report

NSA Mid-South

AOC A — Northside Fluvial Groundwater
Revision: 02; February 17, 2000

data come from station 58, where transient measurements were taken with a 3-ampere transmitted
signal, and noise measured with the signal turned off. Noise data have negative voltage spikes
inverted to positive to aid this presentation. The plot shows normalized voltage data (lower
curves) referenced to the left-hand scale, and resistivity data (top curve) referenced to the

right-hand scale.

Looking first at the noise (gray boxes in Figure G-7), notice the clear decrease in noise amplitude
with increasing time, demonstrating the higher frequency character of electrical noise. The noise
is "noisy" — lengthy stacking and averaging in the field would be required to smooth the response.
However, the noise is nicely fitted by the "noise line" regression (y =0.813x°7%; r=-0.87). The

noise response is similar to those in published examples (Munkholm & Auken, 1996).

The transient curve (darkest line) shows a typical early-time response, then steepens as it enters
the late time regime. Near an elapsed time of 0.1 millisecond, the transient changes to a
shallower slope (labeled "slope break A" in the plot), attributed to a geologic layer. At later
times, the transient voltage weakens to about the same voltage of the ambient noise, and two
problems arise. First, since the sounding is a sum of transient voltage and noise, and since the
signal-to-noise ratio deteriorates with time, the sounding no longer declines steeply as predicted
by the mathematics, but becomes asymptotic to the noise line. Second, the data become noisy,
and the sounding curve begins to bobble up and down from its asymptotic decline along the noise

line. Both of these symptoms occur at the point labeled "slope break B" in Figure G-7. This is

the point of signal depletion.

One can approximate the time window at which signal becomes depleted by considering the
dynamic range of the receiver. Modern instruments measure signals not as a voltage, but as a
digitized voltage, breaking the signal up into digital "bits." For example, the 16-bit receiver used

for this work breaks the incoming signal into 16 parts, using 15 bits to resolve the signal and the
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16™ bit to determine positive or negative sign. Thus an input signal would be divided into
2" =32,768 parts. The system would run out of resolution when the signal strength drops below

1 bit of accuracy, or 2°=10*°=4.5 decades. Knowing this, one can look at a decay curve and

estimate the point of signal depletion.

Problems Late-Time Noise Can Cause — The artificial change in the transient curve at slope
break B causes an artificial change in the resistivity response, as shown at the top of Figure G-7.
At this point, resistivity becomes asymptotic to the resistivity noise line (the transformed image

of the voltage noise line) and

o i 1 -
@ L ®) noise increases. A one
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An example of the effects of

Figure G-8. Effect of noise on synthetic data, from Munkholm & Auken (1996). noise on synthetic modeled

data is presented by
Munkholm & Auken (1996). A one-dimensional forward model was used to calculate the response
to a three-layer resistivity structure, and a Gaussian noise model was used to calculate the response
of pure noise. The sum of the model response and the noise response simulates a field sounding.

Figure G-8 shows the result when the simulated sounding is modeled; the predicted Layer 3

interface depth is picked too shallowly.

The signal-depletion problem may be more widespread than presently recognized. Although Spies

and Frischknecht (1991) and others have discussed some aspects of the problem, late-time
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Figure G-9
Three Representations of Subsurface Resistivity
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peculiarities are routinely attributed to three-dimensional conductors located away from the loop.
As an example, Goldman et al., (1994) and Newman et al., (1987) have noted a steep resistivity
increase and, in some cases, a sharp decrease in late-time TEM data, which cannot be reproduced
with one-dimensional models, but can be explained as three-dimensional conductive bodies at
depth. This is certainly possible, but nearly every TEM data set one might encounter, regardless
of geographic location, shows a late-time drop in resistivity. Hence one cannot conclude that all
such effects observed in the field are from deep conductors. Instead, signal depletion must be

suspected until demonstrated otherwise.

Tests for Signal’Depletion — Given the possibility of interpreting a non-existent conductive layer,
or of incorrectly estimating the depth of a real layer, how can signal depletion be recognized in

a data set? Six tests have been devised:

Test 1: Examine the complete set of soundings as a whole to see if a certain slope break is related

to signal depletion, geology, or both. Equation G-2 can be written (Spies and Frischknecht, 1991)

to show that the time of signal depletion t,, is:

t = 1.9x10 7714 p (G-5)

ma

where p, is the resistivity of the overlying material (assumed to be homogeneous). It is
theoretically possible to calculate t_,, for each station, but 1, is not precisely known for the exact
amount and character of field noise. Instead, it is more convenient to lump the constants I, A, and
7, together as a single constant K, producing a simple relationship t,,, = Kp,*”. By plotting the
times of the first slope break versus the resistivity at that break for each TEM sounding, one can
test the data for signal depletion effects. Stations with cultural effects or unusual noise are
excluded. If the data fit the t_,, = Kp_>” line without scatter, modeling results at the slope break

should not be attributed to geology. If considerable scatter results, or if there is no correlation
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with the expected noise response, at least some soundings may be considered further for geologic

mapping. This is not a test of any single station but merely an overview of the data set as a whole.

Test 2: Determine if the slope break corresponds to an onset of noise. If it does, the break may
be caused by signal depletion, and the model results at this depth should be rejected. If the slope
break and the noise onset are separated by half a decade of time or more, it can be reasonably
assumed that a signal-to-noise rat